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Know One Another 


OW much we lose out of life by 
not knowing each other better! 
How much of bitterness is engen- 
dered, of contempt, if not hate pro- 
duced, for those of whom we know 
nothing but the disparaging utter- 
ances of those who are interested 
in their downfall! 


A few deprecatory remarks, a 
little sarcasm, a sly dig or two, a 
dash of inuendo and ridicule on the 
part of the press, and you find your- 
self distrusting and despising the 
man that they are forcing off the 
stage. If you could sit down with 
him for an hour, look him in the eye, 
know his thoughts and feelings, his 
principles and opinions, you might 
respect and admire him. 


‘Do you know him?” was asked 
of Charles Lamb, referring to one 
who evidently was not in his favor. 


“No! I cannot hate anyone whom 
I know,” was the reply. 


We hate too many abstractions. 
We materialize all the loss and dis- 
appointment that a rival or com- 
petitor may cause us, endow it with 
his features, call it by his name and 
proceed to anathematize it as a part 
of our daily service. 


And then sometime we meet the 
cuss, and we find that he is human 
and likable and obliging, and that 
he has been doing no more to us 
than we have been doing to him, 
each taking all the business away 
from the other that he could get. 


And there is less bitterness in life 
when one has 
smashed some of te 
these ogres and 
learned to really ‘OT [ows 
know the men in- 
side of them. 
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Solving an Industrial Plant Problem 


Private Power Plant Proved More Economical Than Purchased 
Current at Arkansas Factory 


By C. E. ROE* 


or rebuilt, the engineer is confronted with the 

question, Shall we make use of our old power- 
plant equipment, purchasing additional units to care 
for the increased load, or is it advisable to contract 
for central-station current? In many instances the 
answer is based on scanty information simply for the 
reason that the engineer does not know how to investi- 


VNREQUENTLY, when a factory is being enlarged 


Line engine was also in service, steam being supplied 
by two 72-in. by 18-ft. horizontal tubular boilers, which 
also furnished live steam to the dry kilns. There was 
also a duplicate of the 150-kva. unit found in the Scott 
Street plant, but which was rarely if ever, put in 
service. Fuel for the boilers of both plants was derived 


from the mill waste, consisting of sawdust, shavings 
and blocks. 


The total maximum demand therefore for 
the present two mills was: Aver- 











age load on Straight-Line engine, 
90 hp.; maximum demand motor 
load at Seventeenth Street plant, 
285 hp.; Corliss engine at Scott 
Street plant, 130 hp.; continuous- 
current motor load at Scott Street 
plant, 30 hp.; total, 535 hp. 

Obviously, therefore, the two 
150-kva. units would not carry the 
combined loads of the two plants 
with the additions that were con- 
templated, for a test of one of these 
units showed that the engine would 
drop its load when supplied with 
full-rated steam pressure at the 
throttle valve considerably before 
150 kw. was reached. In addition 
the water rate of these engines was 
prohibitive, for ordinarily a sash 
and door factory has no fuel to 
waste. 

There were, then, two possible 








Fig. 1—Engine room, showing two 16x20-in. unaflow engines 


gate the propositions properly. For this reason the 
history of how the answer to a like question was reached 
may be of interest. 

The Charles T. Abeles Co., of Little Rock, Ark., oper- 
ated two sash and door factories. The site of one of 
these, being on Scott Street in the downtown section, 
was too valuable for such use and was further handi- 
capped by lack of railroad trackage. The firm decided 
to close down this mill and to erect a modern plant at 
the East Seventeenth Street mill, some three miles from 
the city. In addition it was highly desirable to use as 
much as possible of the equipment of the two old plants. 

The Scott Street mill contained one 2,560-sq.ft. water- 
tube boiler and a 90-hp. Corliss engine, which, although 
some thirty years of age, was developing 137.5 indicated 
horsepower. In addition electric power to operate 
30 hp. of direct-current motors was purchased from 
the public-service company. There was also in the 
plant a 150-kva. three-phase 60-cycle 2,200-volt engine- 
generator unit purchased years ago but never used. 

At the second plant electric power for 850-hp. 220- 
volt alternating-current motors was purchased, the 
maximum demand being 285 hp. <A 90-hp. Straight- 


*Consulting engineer, Litthe Rock, Ark, 


solutions for the power require- 
ment of the new plant—to pur- 
chase power from the public utility, 
or to build a new power house for 
the new factory. Therefore the first thing to deter- 
mine was which would be the cheaper. Taking into 
consideration the fact that the company owned one 
water-tube boiler and auxiliary equipment and was sup- 
posed to have ample fuel for power, but required at 
least 1,500 lb. of steam per hour for the dry kilns, the 
following factors were to be found: 
M, = Investment in obsolete equipment. 


M, = Proposed investment. 
C, = Operating expenses of purchased power. 
C, = Operating expense of manufactured power. 
I = Taxes, interest, insurance and depreciation in 
money so invested. 
C,— C,. - 
Then M, = M, = emis coe that critical value at 


which, if more money than M, be invested, the expense 
increases, whereas, if the investment be less than M,, a 
proportional saving is effected. 

The value of the obsolete equipment was $16,069, 
and one was safe in assuming all fixed charges through- 
out a 25-year period at interest of 6 per cent, deprecia- 
tion 4 per cent, taxes 2 per cent (the present rate in 
Arkansas being 3.68 per cent on a valuation of 50 per 
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vent), insurance of all kinds 23 per cent, or a total 


To determine the cost of steam power plant operation 
of 144 per cent per year. The motor load and wiring 


the following factors were used: 


would be common to each case. 
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with a maximum one-minute peak demand of 448 kilo- ; : ‘ 
watts. _Setting these several values in the equation, we had 
The rate offered by the public-utility company for Vv 16,060 + 11,865.12 — 6,630. $51,474.62 
° ° ° A ih, ’ io : 04 
ai] this class of business is as follows: First 25 kw. of ’ 0.145 
ch 15-minute peak maximum demand at $4 per kilowatt That is to say, the company could afford to expend 
AS equals $100 as a minimum pull, or, better stated, the $51,474.62 on a power plant. The writer therefore 
tt  yeadiness to serve charge; next 75 kw. at $2 per kilo- recommended another 2,560-sq.ft. water-tube boiler and 
in watt; all over 100 kw. at $1 per kilowatt. This is a 750-hp. unaflow or Corliss engine direct connected 
ed subject to a clause that if customer does not use to a 500-kva. three-phase 60-cycle 230-volt generator 
gs energy from 4:30 a.m. to 9 p.m. during November to’ with direct-connected commutating pole exciter, also an 
or February inclusive, a 50 per cent discount is allowed. engine panel and two feeder panels for the switchboard. 
+p. The time of operation of the Abeles mill was from The plan was to use one boiler and to keep the other 
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bl Furnace Extension ide Elevatio 
ble ; ; 
re- Fig. 2—Cross-section of Dutch oven used with water-tube boiler 
ur- 
ity, 7:30 a.m. to 12 m. and 1 p.m. to 4:30 p.m., which would’ in reserve for use when the first was being cleaned. 
for permit advantage to be taken of the 50 per cent dis- The equipment would take care of the expected ex- 
er- count clause. The energy charge of 1.1c. per kilowatt- pansion of the business for ten years. 
nto hour is subject to a plus or minus coal charge per The company agreed to buy the water-tube boiler 
one kilowatt-haur of 0.3c. per variation of 10c. in cost to be set as the writer recommended, but instead of 
up- per ton of coal from $2.75 per ton. A 0.lc. cash dis- the 500-kva. unit, bought two 16x20-in. unaflow engines 
at count for payment within ten days for energy charge and had the two old 150-kva. generators mounted on 
the and another 10 per cent cash discount from energy their shafts and reconnected for 230 volts. 

if current at 2,300 volts is used, are allowed; 850 watts The plant now operates on one boiler which carries 

is counted as one horsepower on account of low power the two 150-kva. units, two boiler-feed pumps and a 

factor. Therefore the electrical operating expense deep-well pump for boiler-feed makeup. The two en- 

for the month of January, the first month of operation, gines exhaust through a closed heater into the steam- 
would have been: heating lines and dry kilns, which are in parallel, 
nin Shwat $4.00...  . $100.00 48,800kw.-hr.at 1.48cents., $561.14 thence through a vacuum pump to the heater. The 

540 ke 1 oe vee —— _48.88 makeup water from the deep-well pump goes through 

Energy charge $512.26 a treating plant to a 5,000-gal. storage tank and thence 

_ Total $598.00 Demand charge 299.00 
> at 0 per cent discount ; 299.00 to the heater. 

Kw. demand charge $299.00 Net bill $811. 26 The load on the 50 motors, which totals 944.5 hp., 
anse ; , is 2% = ic i -mi : s : 
7 Hence for electrical operation we had for the deter- '* 235 hye beg a rg yigen = of = “et 

~ < . ° . . ° : 7eS ¢ d “ F ° vs ° ? é 

3 mination of C, for one year the following items: —— * oe — © coe woe 7 
factor based on 944.5 hp. continuously for 8 hours per 

06), Ieetrie bill $9,735.12 av re a . 

) Che income iy his Bathe se 1200.00 day and 26 days per month is 30 per cent, but using 
igh- Spe ee sonal Oe eee — a the customary definition of the ratio of average to 
. ioricating oil and waste : Fi ‘ 4 . 
sc ia- Miscellaneous 250.00 maximum load it is 235 — 448 — 52.4 per cent with 

e in Therefore Cy $11,965.12. one-minute peaks. 
per 
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The volume of combustion space in each boiler is 
2,533 cu.ft., the heating surface 2,560 sq.ft. and the 
ratio of grate area to boiler heating surface is 1 to 29.5. 

The cross-section of the boilers, Fig. 2, shows the 
large combustion space and openings in the top of 
the Dutch ovens where the sawdust and shavings from 
the blowpipe system enter; the wooden blocks are car- 
ried over from the mill building by a chain elevator 
and dumped in a room which has openings on the firing 
floor, and are either sold or hand-fired through the 
front doors of the furnaces. As a result of the rela- 
tively large combustion space smokeless chimney gases 
result and more than enough fuel is obtained from the 
mill waste. 

After the new boiler had been operated for five 
weeks, it was closed down for cleaning and a careful 
inspection was made as to its condition, for it had 
been supplied with water from the softening system 
at zero hardness only and this examination showed that 
virtually no scale whatever had formed. 

During the month of January, 1924, the plant de- 
livered 52,351 kilowatt-hours to the factory. The oper- 
ating charges for the same period were as follows: 


EE EE ee ee rere $224.91 
One fireman, $24 per week Lape nae © 108.00 
Utility man, used 3 time in power ‘station $22 per ANB so atsiek ane 65.88 
10 gal. cylinder nce cranes wis 4 aie > 4 aiscareraieceiceceietwrs 9.50 
ee ee ee EOC EET ET ee rere 9.62 
5 lb. cup grease at 9c. per lb...... Be stature /Oiriatig veer anced. geek Sr BiaCeaeR IR .45 
25 lb. No. | waste at 21 4c. perlb.......... 5.30 

gs Bishan hie a5 sy osm eS wae 4 EE OIE $423.67 


The total of these items amounts to 8.1 mills per 
kilowatt-hour. 


Testing Elevator-Car Safeties 
BY WARREN HILLEARY* 


When preparing to test the car safeties on an electric 
elevator, the first thing to do is to determine whether 
there is a safety wrench provided for releasing the 
safety after it is set, provided one is required. 

Place the car at such a position that the inspector 
can just stand erect in the bottom of the pit. Before 
getting under the car, open the main-line switch even 
though there may be a car operator, for unless the 
switch is open, someone may approach the switchboard 
and start the car from that point. If the safety device 
is of the usual drum and right-and-left-hand thread 
type, pull on the cable which is wound around the safety 
drum, to unwind the drum as far as possible. Then 
insert the wrench and unwind it as much farther as is 
possible. If the car cannot then be moved laterally in 
the guides, it is fair evidence that the safeties are set, 
although it may not be possible for the inspector to see 
whether all the safety jaws are gripping the guides 
with equal tension. This must be taken for granted. 
It is known, however, that where safeties are set by 
the overspeeding of the car, one pair of jaws may have 
a great deal more tension than the other pair, due 
to unequal wear or poor adjustment. In this case the 
sling frame of the car is generally forced out of line. 

When releasing the safety from inside the car, pull 
up the slack which was unwound from the safety drum, 
hold it taut and rewind the drum, keeping considerable 
tension on the slack cable at all times. Do not wind 
the drum too tight, for this may pull the releasing 
carrier out. After the cable has been wound on the 





*Superintendent, Royal Indemnity Company, New York City. 
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drum, again go under the car and be especially certain 
that the cable is properly wound in its grooves and 
that it does not cross. Unless considerable tension is 
kept on the cable when rewinding, it will not follow 
the groove. When all is apparently in proper order, 
have the car run upward a few feet. Never run the 
car downward after setting the safety, until it has 
been run upward. 

To set the safeties on the hydraulic types, the car 
may be taken about twelve feet above the lowest stop- 
ping position, the governor locked by hand and the car 
started downward slowly. The lever is left on the 
down-stroke position, the safety being required to bring 
the car to a stop. By starting at a point about twelve 
feet above the lowest landing, the car will ordinarily 
be stopped at from five to seven feet above the land- 
ing, and this will give the inspector ample space under 
the car for releasing the safety should it be necessary 
to get under the car to do so. If the safeties are of 
the slack- or broken-cable type, it is necessary to block 
up the car about six feet above the lowest landing and 
then run the machine downward, preferably by hand 
if of any type other than hydraulic, until there is suffi- 
cient slack in the hoisting cables to permit the operation 
of the safeties. 

When releasing the safeties, first be certain that full 
tension is on the hoisting cables, then proceed to re- 
wind the safety drum, holding the cable taut to insure 
its not being crossed on the drum. The releasing 
should be done from inside the car on any elevator, and 
must be done from the inside on all hydraulics, where 
such an operation is possible. On the latter type of ma- 
chines, if the mechanic is under the car and releases 
the safety, there is a possibility of the car’s starting 
downward unless there is an unusually competent op- 
erator in it and unless all valves are in good condition. 
On many of the slack- or broken-cable types of safeties 
the releasing is accomplished merely by starting the car 
upward. On types consisting of the corrugated roller 
and wedge, the releasing is accomplished by first 
raising the car a few inches, then moving the rollers 
downward to the extreme of travel. In every case where 
the governor has been set for the purpose of testing 
the safeties, it must be released before any attempt is 
made to readjust the safety device to the running 
position. Where the hoisting cables have become slack, 
as may occur on a drum-type electric machine, care must 
be taken to have the proper tension in these cables be- 
fore the governor cable or safeties are released. 


A Notable British Station 


One of the most prominent British developments now 
under way is that of the 100,000-kw. Barking plant for 
the London municipality, in course of design by Messrs. 
Merz & McClellan. The initial installation will consist 
of four Parsons turbines, two 40,000-kw. compound and 
two 20,000 simple turbines. 

The boiler equipment is for 375 lb., 700 deg. F., and 
will consist of five Yarrow boilers with tubular air pre- 
heaters and no economizers, and five B. & W. type with 
the same equipment. The Yarrow units are guaranteed 
to yield an efficiency of 88. per cent. Merz & McClellan 
are apparently tending toward a design involving the 
use of air heaters without economizers, utilizing the 
maximum stage bleeding from the turbines. The sta- 
tion will not be in operation for a year or more.—From 
N. E. L. A. Prime Movers Report. 
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Computing Guaranteed 


Stoker Efficiency 


By H. F. GAUSS 


Chief Engineer, Illinois Stoker Company 


to predict with reasonable certainty the efficiency 

which it will be possible to obtain from a pro- 
posed installation when burning a given fuel. As 
generally understood, the efficiency referred to is the 
over-all efficiency of the furnace and boiler. If the 
stoker manufacturer were not required to make over-all 
guarantees and were held responsible for the perform- 
ance of his own apparatus only, the problem would be 
simplified. 

When the boiler company states what the temperature 
of the gases leaving the boiler at various ratings will 
be, and also what the losses due to radiation will be 
under the conditions of the installation, the guesswork 
on the part of the stoker engineer is largely eliminated. 
He has then to deal only with the fuel to be burned. 
His past experience can be relied upon to dictate the 
contour of the arch, the furnace volume, the shape of 
the bridge wall and the height of the setting. When 
this has been done and specifications and drawings pre- 
pared, there remain to be determined the guarantee he 
is going to make and feel certain of being able to 
meet it. 


N: PART of stoker design is more essential than 


How MAXIMUM EFFICIENCY IS LIMITED 


The fact is, that there are perfectly definite limits 
to the maximum efficiencies with which fuels can be 
burned, and the conditions which determine these lim- 
its are as follows: 

1. The amount of air admitted to the furnace and 
the temperature of the escaping gases. 

2. The loss from the furnace and setting due to 
radiation, heat in the ashes dumped into the ashpit, 
heat lost in blowing the boiler down, etc. 

3. The moisture in the coal as fired. 

4. The available hydrogen content. 

5. The combustible matter in the ash. 

The air required for combustion is perhaps the most 
important of the five. The index that the operator has 
to the amount of air being supplied is the CO, in the 
products of combustion. In arriving at the air re- 
quired, the designer predicts the CO, that will be found 
in the products of combustion. A proper estimate of 
the air required to burn the fuel completely, at the 
same time maintaining as high a percentage of CO, as 
is possible with no CO, is essential for successful stoker 
design. 

When the combustion of any given fuel is finally 
completed, the same amount of oxygen will have united 
with the combustible in all cases, no matter how much 
air has been supplied; that is, the same weight of 
CO, will have been formed and at the same temperature 
this CO, will have the same volume. It is customary 
to state the percentage that this volume of CO, forms 
of the total gases leaving the setting, and this per- 
centage is commonly but erroneously referred to as 
the amount of CO,, whereas it is only an index to the 
excess air supplied. 
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OMPUTING stoker efficiency 
for a given fuel, with discus- 
sion of ‘various factors entering 
into the problem, typical exam- 
ples and convenient charts to 
: facilitate the work 











At this point it would be well to distinguish between 
the per cent of CO, obtained for theoretically perfect 
combustion and that obtained for actual conditions in 
a furnace. The former can be designated as CO,(T) 
and the latter as CO,(A). Then CO,(T) is the highest 
possible per cent of CO, obtainable. 


OXYGEN MAKES SAME VOLUME OF CO, 


The theory of combustion states that the resulting 
volume of flue gases from the combustion of carbon is 
the same as the original volume of air supplied would 
be if raised to the same temperature, inasmuch as the 
carbon in uniting with the oxygen has the same resul- 
tant volume as the original oxygen. Since the oxygen 
forms 21 per cent by volume of the air supplied, it 
might be expected that in all cases the maximum 
theoretical CO,—namely, CO,(7)—should be 21 per 
cent. This would be true were it not for various other 
combustible ingredients in the fuel such as sulphur, 
hydrogen, iron, etc., which reduce the CO,(7T) to the 
values shown in Table II of the chart. 

Since the air is required to burn the combustible 
part of the fuel, it follows that other conditions being 
equal, a fuel high in combustible must be supplied with 
more air per pound for its combustion than one low 
in combustible. If all the combustible in fuels were 
pure carbon, the heat developed per pound and the air 
required for theoretical combustion would be directly 
proportional to the combustible content. The air re- 
quired for theoretical combustion also would be directly 
proportional to the heat developed. Knowing the heat 
value of one pound of the fuel and the air required 
to burn completely enough of the fuel to generate 10,000 
B.t.u., it would then be a simple matter to compute 
the air per pound required to burn the fuel under 
theoretical conditions. However, the presence of other 
chemical constituents, some of a higher and some of a 
lower heat value than carbon, makes such an ideal proc- 
ess impossible. 


HYDROGEN AND OXYGEN AFFECT HEAT VALUES 


The presence of hydrogen and oxygen in varying 
amounts affects the heat developed per pound of fuel 
to a greater extent than any other element. In a sub- 
sequent paragraph it will be seen that the presence 
of hydrogen in the fuel serves to increase the heat 
value and air required for combustion, owing to the 
fact that some of this hydrogen can combine with 
oxygen supplied by the air and burn to water. The 
hydrogen that can thus burn is called the available 
hydrogen and is given in amount by the total hydrogen 
minus one-eighth of the oxygen. 

Basing the argument on the method of determining 
the amount of air required to burn completely fuel the 
combustible content of which is pure carbon, it may 
be assumed that for a fixed percentage of available 
hydrogen the air required for theoretical combustion of 
actual fuels will also be proportional to the total heat 
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TABLE | 
Theoretical , 
Available Hydrogen | Pounds of Air Required to 
per Lb.of Combust. Develop 10,000 Btu 
a> 188 
7 49 
2 77 
3 762 
4 153 
2 146 
6 739 
7 \é a 
8 726 
9 72 
i i“ 
2  ——— 
13 — 
/4 694 at 
15 697 a 
' 16 685 
17 68/ 
TABLE Il 
; H-%perLb] H-8 Per |Max. Theoretical 
Substance | Ash!pry Fuel|LbComb| CO, Obtaingle 
Wood __ 18e| 094 09/2 L04% 
Peat > 50 168 17 £O0/ _ 
Lignite 68 | 168 /8 20/ 
_Bitum.Coal _ M6 344 J9 190 : 
_Semi-bitum. | 4&2 422 46 189 
Anthra.Coal.| 7 | 22 | 24 | 197 
[ Anthro. Culm |765 | 25 | 27 | 198 
|_Oil 120 /60 
Diagram for computing heat carried up the stack by flue gases 
in using this diagram are CO, expected and down to scale reading The dotted lines indicate the solution 
From Table IL get the “Pounds of Air per Pound of Fuel for the case where bituminous screen- 
_ theoretical CO, | obtainable Actual.” Shift this point to left an ings of 12,000 B.t.u., 2 per cent avail- 
With the given fuel. Enter the diagram amount equal to the weight of com- able hydrogen and 80 per cent com- 
3.t.u. per pound of fuel. Move bustible in one pound of fuel. Move bustible are burned with 12 per cent 
to per cent available hydrogen, (down) to stack temperature and CO, and 550 deg. stack temperature. 
ip) to maximum theoretical CO, (right) to scale reading ‘Heat Lost Up The diagram shows a loss in this way 
Table 11), then (left) to actual the Stack B.t.u: per Pound of Fuel. of 1,770 B.t.u. per pound of fuel. 
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developed. The accompanying chart and the two tables 
incorporated with it have been prepared to give the 
number of pounds of air theoretically required to burn 
a sufficient quantity of various fuels to generate 10,000 
B.t.u. 

The chart is based on the content of available hy- 
drogen. Knowing, then, the heat value of any fuel 
and its content of available hydrogen, the air required 
for its thevretical combustion may be found by multi- 
plying the air required to burn sufficient fuel to develop 
10,000 B.t.u. by the heat value of the fuel divided by 
10,000. The air thus determined is, of course, the 
theoretical air for complete combustion; no excess is 
allowed, and the percentage of CO, in the products of 
combustion is the maximum obtainable; namely, 
CO.(T). 


RELATION BETWEEN ACTUAL AND THEORETICAL AIR 


In predicting the efficiency, the designer must use 
the average CO, that he will be able to produce for 
CO,(A). After this has been decided upon, a rigid 
mathematical process of computing the air actually 
required for the complete combustion of a certain fuel 
is not available or at best would be complicated. It is 
desirable that the process developed be simple and 
easily manipulated if it is to be of real value to a busy 
engineer, probably called upon to make a dozen or so 
guarantees in the course of one day. If complete 
combustion is secured with practically no CO, the CO, in 
the flue gases represented in per cent by CO,(A) will, 
with small error, bear an inverse relation to the CO,(T) 
obtained when the exact amount of air for theoretically 
perfect combustion is supplied. This may be stated in 
the following: equation: 

CO,(A)_ At 
CO,(T) ~~ Aa 
where 

CO,(A) = Per cent of CO, actually obtained ; 

CO.(T) = Maximum CO, possible after theoretically 

perfect combustion ; 


A; = Air supplied for theoretically perfect 
combustion. 
A, — Actual air required under practical work- 


ing conditions. 
Solving the equation for Aa gives 
CO,(T) 
Ae = At GO (A) 

A method of arriving at a proper value of A; has 
been pointed out. Next it must be determined what 
CO,(7T) should be, and here again the answer depends 
upon the composition of the fuel. Tables and charts 
have been prepared based largely on results of actual 
test, showing the maximum obtainable CO, for various 
fuels. Table II is a reproduction from one of these 
charts slightly modified, as suggested by the writer’s 
experience. The method of arriving at the proper value 
of CO,(A) has been pointed out, leaving the only un- 
known quantity in the equation, A., the actual air 
required, which can be solved for. 

Suppose it is desired to know the actual air required 
to burn one pound of bituminous screenings containing 
12,000 B.t.u. as fired, with a resulting CO,(A) of 12 
per cent. Analysis shows an available hydrogen content 
of 2 per cent, and the maximum CO, for ideal combus- 
tion from Table II is 19 per cent. From Table I it is 
found that, to develop 10,000 B.t.u. when burning this 
fuel, requires 7.7 lb. of air for its theoretical combus- 


(1) 
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tion. To develop 12,000 B.t.u. would require 1.2 times 
as much, or 9.24 Ib. Hence A; is 9.24. Substituting 
in formula (1) this gives, 
— =A — 14.68 lb. 

or the air actually required to burn one pound of the 
coal in question is 14.63 Ib. As this air passes through 
the furnace, the combustible in the fuel unites with 
some of the oxygen in it, and the weight of the escaping 
flue gases per pound of fuel is the weight of the air 
supplied plus the combustible in the fuel. 

For the complete combustion of one pound of a given 
fuel the same quantity of heat will always be evolved, 
no matter how much air is supplied. However, the 
temperature resulting depends upon several conditions, 
which may be enumerated as follows: Rate of combus- 
tion, quantity of air supplied per pound of fuel, initial 
temperature of air, and rate at which the heat evolved 
is dissipated. In the present discussion interest is 
primarily in the quantity of air supplied per pound 
of fuel. 


Loss IN HOT FLUE GAS 


All of the heat evolved that is not radiated away from 
the burning fuel bed, used up in heating the grates 
by direct conduction or dumped into the ashpit as hot 
ashes, is utilized in heating the furnace gases. The 
temperature of the flue gases in excess of 70 deg. is 
a measure of the heat developed in the furnace and 
then lost to the stack. It is to determine this loss 
that the stoker engineer must know so exactly what 
the air supply will be. Having determined what the 
actual air supply must be to burn the fuel, the loss in 
B.t.u. may be stated by the following equation: 





L, = (T; — 70 deg.) (Aa + C) 0.24 (2) 
where 
L, = Heat carried up the stack by the flue gases; 
T; — Temperature at the stack side of the damper; 
A, = Pounds of air supplied per pound of coal; 
C = Combustible per pound of coal; 


0.24 — Specific heat of the flue gases. 

For example, suppose the coal used to illustrate equa- 
tion (1) were burned under the following conditions: 
T; = 550 deg., C = 0.8 lb. Previously A, has been 
found to be 14.63 lb. Hence L, = (550 — 70) (14.63 
+ 0.8) 0.24 = 1,777 B.t.u. lost up the stack. Equation 
(2) disposes of item No. 1 under the list of conditions 
predetermining the boiler and furnace efficiency. The 
other four items entering into the problem will be 
considered in a succeeding article. 


GS 


Power stations in the neighborhood of London, 
England, are ordinarily equipped with cooling towers 
for the condenser circulating water, which is opposite 
to the practice in this country of using the water from 
rivers or harbors direct. It appears that with the losses 
of transmission and the temperatures that prevail over 
there, the cooling towers hold forth a considerable gain, 
inclusive of the cost of pumping, over that of using 
river water. This hinges to some extent on the fact 
that the power plant in England frequently represents 
the center of distribution, while here, interconnected 
systems are ordinarily employed, so that several plants 
may be situated remote from the load center. 
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Cleveland’s Underground 
High-Pressure Steam Line 


In 1912 the City of Cleveland undertook the distribu- 
tion of saturated steam at 125 lb. from the Fairmount 
Pumping Station for heating the business and residen- 
tial district in the neighborhood of Euclid Ave. and East 
105th St. This installation was one of the early sys- 
tems of comparatively high pressure and time has 
proved that it was a step in the right direction. High- 
pressure steam for district heating is coming into favor. 
Many engineers claim that we have not reached the 
limit and that steam at 250 lb. working pressure, highly 
superheated, will be adopted for district heating. Re- 
quired changes in materials, designs, etc., of radiators, 
valves, meters and other equipment to use superheated 





yy) 


Vie 


wy 
a 


. 
ay afl 
« 


: 
Bod 
\ 
y 
ik 
: = 














View of piping in manhole 


steam must be considered. Some tests have already 
been made that seem to show considerable saving in the 
line loss when high-pressure superheated steam is used 
as against low- or medium-pressure saturated steam, 
a factor to which heating engineers are giving serious 
consideration. 

The engineers figured that the initial installation of 
this high-pressure system would require a much lower 
investment by reason of smaller pipes and accessories 
necessary for the mains. At that time estimates showed 
that the system could be installed for about one-half 
the cost of a low-pressure system of equal capacity. A 
lower line loss was also anticipated, due to the higher 
velocity and smaller amount of surface in the under- 
ground mains. 

The system covers an extensive territory; the mains 
total about 23,000 lin.ft. In 1923 it was deemed neces- 
sary to install a 6-in. high-pressure booster line from 
the corner of East 107th St. and Carnegie Ave., along 
Carnegie Ave. to East 96th St., and thence north to 
Euclid Ave. At this time the city was extending 


Carnegie Ave. through from East 100th St., and the 
new steam line was installed in conjunction with this 
improvement. 

Profiting by years of experience, the city engineers 
provided the new line with liberal-sized manholes so 
that the equipment therein could be maintained in work- 
ing order without the great effort and discomfort ex- 
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perienced in ordinary manholes. All manholes are built 
with concrete bottom 9 in. thick, side walls of hard 
burned red brick 9 to 13 in. thick and the top of heavily 
reinforced concrete 9 to 12 in. thick. 

So far as possible the valves and manhole cover are 
located so that the handwheels may be operated with 
special tools from the ground level. The bottom of 
each manhole is 18 in. below the bottom of the steam 
pipe in all cases, and each manhole is drained. The 
pipe, fittings, valves and expansion joints in the man- 
holes are insulated with removable mattresses 2 in. 
thick; this feature has reduced the temperature in the 
manholes to such an extent that with one hundred 
pounds steam on the line a workman may remain in the 
manhole with some degree of comfort. 

The illustration shows a galvanized iron sleeve bolted 
over the outside of one of the expansion joints. This 
sleeve was installed to support the mattress and keep 
it from getting between the equalizing rings and the 
joint. At all street intersections, fittings and valves 
are installed for service connections and future 
extensions. 

The steam pipe is standard-weight steel, black, 
threaded. The threaded ends are connected by an extra- 
heavy steel sleeve coupling and the ends of the coupling 
welded. Extra-heavy couplings and good workmanship 


TYPE AND MAKE OF MATERIAL USED 
Came S000 8. = Pepe BPC... 6c ccc ccccsscses The Ric-wiL Co. 
.lUMR SC US =e er fae The Grinnell Co. 
Installation, conduit 


este aces Ge erie 6s wat ce wi ae H, F. Watson Co. 
I asia car ae ec rene Gre die eC Seiies's Wes ote eee ES Waite-Wild Co. 
errr rrr re E. B. Badger & Son 
Ny aS IE IIR .a: 0: 0:0: 0iw Os a 80 :aCa Oe 4 are aleeneneiaera Pratt & Cady 
SE NE, CPUs 6. o0i5a a0. o es 0m Hee ee MoO e alee ee eee aK Edwards 
I kc aa ano: ak uarigy Gh, riba wh ibe. at's Orga wi wl WL a ae cme aT NEO mC Ree Wilcox 
rn ee rr ee Anderson 
PP PD a cc aieadimieneneeeslee meses Madison Foundry Co. 
on welded joints of this type are essential. Each sec- 


tion of the pipe line was tested to 250 lb. hydrostatic 
pressure for two hours before the pipe was covered. 
The pipe is supported on rollers 10 ft. apart. 

The expansion joints are of the self-equalizing type 
with four corrugations to care for two inches of ex- 
pansion. They are 140 ft. apart, average, with an an- 
chor between. The anchors consist of an iron clamp 
3x4 in. bolted and welded to the pipe, projecting through 
the side of the tile conduit about 9 in., and a substan- 
tial block of concrete is cast around them. To avoid 
side thrust on the expansion joints, two guides were 
bolted to the wall of the manhole at 120 deg. from the 
pipe support on the bottom. These guides were made 
of 4-in. channel iron and carried an adjustable roller. 

The insulated pipe is installed in sectional tile con- 
duit supported throughout the entire length of the line 
on interlocking base drain connected to sewers at all 
street intersections. Broken stone is filled in at the 
sides of the conduit and base drain, the full width of 
the trench and to the level of the top of the conduit. 

The complete booster line, which is 2,550 ft. long 
cost about $18 per lineal foot, which includes about 
500 lin.ft. of concrete-brick paving. 


CORRECTION—In the article, “How External Air Cool- 
ing Increases the Effectiveness of Condenser-Tube Sur- 
face,” in the May 13 issue, an error appeared on page 
771, first column, in the sentence, ‘“‘Thus, if there is an 
improvement to 150 per cent in efficiency of using the 
tubes and 150 per cent in heat transfer of each tube, the 
total improvement is about 300 per cent.” Instead of 
300 per cent, this should have read 225 per cent, as in 
the original manuscript of the author. 
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Application of Motors to Power House 
Auxiliary Drives’ 


By H. L. 


SMITH 


Engineer, Industrial Engineering Départment, General Electric Company 


respects similar to an industrial plant in so far 

as applying electric drive to various machines 
and devices used in the operation of the plant, is con- 
cerned. Most industrial plants have machines, processes 
of manufacture and other conditions of operation for 
which some particular electrical devices, or combination 
of such devices, are best adapted, and so it is with the 
steam-power station. The latter is different from in- 
dustrial plants in one respect. The output is electrical 
energy and every precaution must be taken to insure 
continuous service. Industrial consumers are dependent 
upon continuous service as an interruption of only a 
few seconds may cause 
considerable inc onve- 


\ STEAM power plant may be considered in many 


ment should be used consistent with economy of opera- 
tion and the particular characteristics of the auxiliary 
itself. These auxiliaries may be divided into two 
classes : 

1. Essential Auxiliaries—These include circulating, 
condensate, vacuum and boiler-feed pumps, also forced- 
and induced-draft fans and stokers. Of these the cir- 
culating and boiler-feed pumps and induced-draft fans 
should not be shut down if it is possible to avoid it. 
The other auxiliaries may be shut down for a few 
minutes without seriously affecting the operation of 
the plant. 

2. Miscellaneous Auxiliaries.—These include convey- 

ors, coal crushers, 








clinker grinders, serv- 





ice pumps, ventilating 


nience. In certain 
chemical processes an | Kg auxiliary is considered separately in so far as 


interruption in the 
power supply may re- 
sult in spoiling mate- 
rial in the making. 
Service should there- 
fore be resumed after 
an interruption as 
soon as possible, and 


various types of drives that are available are con- 
cerned. There are a few fundamental principles apply- 
ing to power-house service that govern the choice of any 
drive for auxiliaries, the continuous operation of which 
is essential for the proper function of the plant. These 
yo be classed as reliability of service and simplicity 
and flexibility of operation. It is suggested that the 
simplest type of motors and control should be used, 
consistent with economy of operation and the particular 





fans, air compressors, 
etc. These auxiliaries 
may be shut down for 
a longer period than 
the others without 
materially affecting 
operation of the plant, 
and are usually re- 
started by hand after 





there is nothing in- 
volved in the operation 








characteristics of the auxiliary itself. 


an interruption. 
As almost all large 














of the plant that pre- _ 

vents the auxiliaries 

from being started immediately. Aside from the main 
generating units, control boards, switch gear and trans- 
formers the principal machines and devices in steam 
stations are commonly known as station auxiliaries. 
How important the proper selection of essential aux- 
iliaries is can be appreciated when it is considered 
that the failure of a circulation pump practically means 
shutting down the turbine, as the load it will carry 
exhausting to atmosphere is only a small percentage of 
its rating. Furthermore, the rise in temperature in 
the condenser has a tendency to cause leakage. With 
the high rate of evaporation now used in boilers, a 
shutdown of the boiler-feed pump for more than a very 
brief interval may cause the water in the boilers to 
fall to a dangerous level. 

Any type of motor and control used should be so 
arranged that a momentary interruption of voltage 
will not shut down the auxiliaries. In case of a pro- 
longed interruption of voltage the auxiliaries should go 
back into operation with the resumption of voltage 
either automatically or with as little attention on the 
part of the operator as is consistent with simplicity. 
It is desirable to have these motors capable of deliver- 
ing their full-load torque momentarily on two-thirds 
voltage. 

The simplest type of motors and control and arrange- 


“Abstract from a paper, “The Application of Motors and Con- 
trolers to Central Station Auxiliaries,” presented at a Schenec- 
sd Section meeting of the American Institute of Electrical 
ugineers, 





stations generate alter- 
nating-current power, 
it is desirable to use this class of motors rather than 
direct-current, although for one or two applications such 
as stoker drives where a large speed range is required, 
direct-current motors are preferable. The induction- 
type alternating-current motor has the advantage of 
being simple and of sturdy construction, as well as 
having a lower first cost and maintenance. For con- 
stant-speed service, the squirrel-cage induction motor 
is the simplest and usually the best adapted, and may 
be used on any of the auxiliaries that have been 
mentioned. 

There is a growing tendency to start squirrel-cage 
motors by throwing them directly across the line at 
full voltage, as starting in this manner considerably 
simplifies the control. When this practice is followed, 
consideration should be given to a squirrel-cage induc- 
tion motor with a rotor having a double winding to 
give a lower starting current. For driving centrifugal 
pumps and fans, this type of motor can be designed 
for a low starting torque, 75 per cent to 125 per cent 
of full-load value. The strain on the pump or fan 
shaft and blading when starting with this type is 
therefore much less than with a standard squirrel-cage 
motor started on full voltage, and is approximately 
equivalent to that which would be obtained with a 
standard motor started from a compensator. As a 
guide this type of motor should be considered when the 
horsepower per pole exceeds 15, although it may be 
and is used for smaller sizes. The wound-rotor induc- 
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tion motor is also used for constant-speed service, 
especially on the larger units where it is necessary or 
desirable to limit the starting current. 

When direct current is used for constant-speed serv- 
ice, motors with a small amount of compounding are 
preferable; for adjustable-speed service the shunt- 
wound motor is used. 


CIRCULATING PUMPS 


Circulating pumps generally run at slow speed, as 
the head is usually quite low. Both constant- and 
varying-speed motors are used, depending on service 
conditions. In a station having a number of units, 
conditions are often such that no units would operate 
except at a comparatively high load. In such cases 
there is little to be gained in varying the amount of 
circulating water, as an excess of water under these 
conditions usually results in reduced steam consumption 
of the main units, which would compensate for any 
gain obtainable by varying the speed of the motor. 

A great many plants, however, cannot operate under 
such loads, or also have variable conditions to contend 
with, such as a varying temperature of the circulating 
water and therefore require a varying-speed motor if 
good over-all efficiency is to be obtained. For such con- 
ditions the following selections are possible. 

Constant-Speed Service.—Single or multiple squirrel- 
cage induction motors, wound-rotor induction motors, 
or direct-current compound-wound motors may be used. 

Varying-speed Service —The wound-rotor induction 
motor is generally used where varying speed is re- 
quired, a speed reduction of 25 per cent usually being 
sufficient. Frequently only two definite speeds are 
necessary, and in such cases a two-speed squirrel-cage 
motor may prove desirable. For direct-current, shunt- 
wound motors with speed variations by field control 
are used. 

On a large generating unit the small comparative cost 
generally warrants the duplicating of the circulating 
pump for the sake of additional reliability. In some 
stations it is the practice to usegone of these pumps 
with a duplex (steam and mctor)}drive. This type of 
unit may be operated in several ways: 

1. The turbine governor may be set to close the 
valves slightly below the running speed of the motor 
so that the turbine only comes into operation should 
the speed of the unit drop, which would occur when the 
voltage supply to the motor failed. 

2. The turbine governor may be adjusted to take 
any or all of the load, depending on the exhaust require- 
ments of the plant. 

3. The turbine governor may be set to close slightly 
below the running speed of the motor, the supply to 
the motor being controlled by a thermostat. Under 
normal conditions the motor drives the pump; should 
the plant require more exhaust steam, the motor circuit 
is automatically opened and the turbine takes the load. 
When the exhaust steam from this turbine is no longer 
required, the motor circuit is again closed, the motor 
takes the load and the turbine valve closes. This set 
provides additional reliability since, should the power 
to the motor fail, the turbine will automatically take 
the load. 


CONDENSING AND VACUUM PUMPS 


What has already been said regarding circulating 
pumps applies equally to condensate pumps. Duplex 


drive, however, is seldom used, as a brief shutdown 
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is not serious. As these pumps are generally installed 
under the condenser and exposed to water leaks, it is 
advisable for the central station to provide some form 
of cover to protect the motor from dripping water. 

Where high- or moderate-speed rotating pumps are 
employed, the direct-connected squirrel-cage induction 
motor is generally used to drive vacuum pumps. For 
slow-speed reciprocating vacuum pumps geared squirrel- 
cage or slip-ring motors are satisfactory. Direct-con- 
nected synchronous motors are sometimes used, but 
these must be specially designed, as the starting 
requirements are rather severe. Direct-current motors 
are especially well suited for direct connection. 


BOILER-FEED PUMPS 


Many stations, although using motors for driving 
all other auxiliaries, use steam-driven  boiler-feed 
pumps. The reliability of the electric motor has been 
so well demonstrated that there is no reason why this 
auxiliary should not also be motor driven. In large 
stations, however, it is good practice to keep one spare 
steam-driven pump for use in case of a complete failure 
of electric power. Both constant- and varying-speed 
motors are used, but a great deal of consideration is 
now being given to motors having the speed controlled 
by a pressure governor. The governor used in such 
a case is of the differential type and is set to hold a 
predetermined differential in pressure between the feed 
line and the boiler pressure. The object of maintain- 
ing this differential pressure is to reduce the duty of 
the boiler inlet valve that would otherwise be necessary 
to maintain the water level in the boiler and it also 
lessens the duty on the automatic boiler-feed regulator, 
if used. The same type of governor is applied to 
direct-current shunt-wound motors regulating the 
speed by field control. 


FORCED- AND INDUCED-DRAFT FANS 

Varying-speed motors are better suited for the 
forced- and induced-draft fans as the amount of air 
required for combustion varies depending on the load 
at which the boiler is being operated. The following 
selections are, however, possible: 

1. Constant-speed motors with damper control. 

2. Adjustable-speed motors, which include (a) shunt- 
wound direct-current motors, (b) shunt-type alternat- 
ing-current commutator motors; adjustable varying- 
speed motors, which include (a) wound-rotor induction 
motors and (b) series-type alternating-current commu- 
tator motors. 

Two-speed motors or two separate induction motors 
of different speeds both connected to the same fan 
may also be used. These motors may be either constant 
or varying speed, connected together permanently or 
the high-speed motor may be connected through a 
clutch. Where two motors are used, the smaller one 
is designed for a capacity and full-load speed corre- 
sponding to one-half or two-thirds the full-load speed 
of the large motor. The smaller motor meets the re- 
quirements for a large part of the time, consequently 
gives an improved efficiency. The larger motor is 
designed for maximum capacity and speed requirements 
and is generally arranged to go into service automati- 
cally when a speed higher than that of the smaller 
motor is required. 

As in other drives where constant-speed service is 
required, the squirrel-cage motor is the simplest and 
best adapted, the wound-rotor induction motor being 
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used for varying-speed service. A speed range of two 
to one is common, though sometimes an even greater 
range is required. Under ordinary conditions of serv- 
ice the fans operate at reduced speed, running only at 
full speed under peak-load conditions. In a wound- 
rotor motor operating at reduced speed, the loss in 
the rheostat is approximately proportional to the prod- 
uct of the input to the motor and the percetnage re- 
duction in speed. The losses in the rheostat under 
these conditions are therefore a considerable item. 
The alternating-current commutator motor is well 
suited for this service, and although the first cost is 
higher than the slip-ring induction motors, the saving 
in power due to the higher efficiency and power factor 
of the commutator-type motor at low speeds often more 
than offsets the higher first cost. A number of these 
motors have been used for this application and have 
given successful service. 


THREE CLASSES OF STOKERS 


Mechanical stokers may be divided into three classes: 
(1) Traveling or chain grate, (2) overfeed, (3) 
underfeed. 

On chain-grate stokers the torque is fairly uniform 
except at low speed, where it increases slightly. These 
stokers may be equipped with or without a mechanical 
speed-changing device. With a mechanical speed- 
changing device the following selections are possible: 
(1) Multi-speed squirrel-cage induction motors; (2) 
wound-rotor induction motors with resistors for 50 per 
cent speed reduction and constant torque; (3) alternat- 
ing-current commutator motors, shunt type with two- 
to-one speed range; (4) adjustable-speed direct-current 
motors with two-to-one speed range. 

The latter two, in conjunction with the mechanical 
speed-changing device, will give accuracy in speed con- 
trol throughout a speed range of approximately five 
to one; constant-speed motors might be used but only 
three different speeds could then be obtained. 

Without a mechanical speed-changing device it is 
necessary to depend upon the motors alone. Wound- 
rotor motors may be used to some extent, and in some 
plants where the speed range of two to one meets 
requirements, they have been used with success. How- 
ever, they are not satisfactory in ordinary cases, as 
with resistance in the secondary they have a series 
characteristic, and the speed varies with changes of 
torque. Furthermore, at greatly reduced speeds wound- 
rotor motors have a low stalling torque. 

For this service a direct-current shunt motor with 
a speed range of four to one is recommended and will 
maintain the speed constant regardless of load changes 
that are within the limits of its capacity. Multi-speed 
squirrel-ecage motors may be used in plants where the 
boiler load is fairly constant and where closer adjust- 
ment is not required. If an alternating-current motor 
must be used, the commutator type with shunt char- 
acteristics is the most satisfactory. This type can be 
designed for a speed range of four to one, although 
where a speed range of three to one is sufficient a 
motor of lower cost can be obtained. At reduced speed 
the variation in torque will be much less than with a 
wound-rotor motor and give more stable operation; 
furthermore, the stalling torque is much higher and the 
efficiencies better at low speed. 

Overfeed stokers are driven through a crankshaft so 
that the torque varies during each revolution. The 
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average torque required may be as much as 25 per cent 
higher at low speed than at high speed. The general 
advantages and disadvantages in the various kinds of 
‘motors are the same as with the chain-grate stokers. 
The direct-current shunt-wound motor is best. Owing 


to the fluctuating torque the disadvantage of the slip- 
ring motor is more pronounced, but as these stokers 


-are not well adapted for overloads, a speed range of 


two to one is more than likely to be sufficient. The 
shunt-type alternating-current commutator motor will 
give the best results when alternating-current is used. 

The single-retort type under-feed stokers may be 
divided into two classes. The first uses a single ram 
driven by a steam cylinder and is not adapted to motor 
drive; the second uses a screw conveyor, the require- 
ments of which are comparable to those of the chain- 
grate stoker. The multiple-retort type stoker has the 
same varying torque characteristics that occur with the 
overfeed stoker. 

Direct-current shunt-wound motors are again the 
most satisfactory. The disadvantages of the wound- 
rotor alternating-current motor are most emphasized, 
and while they may give fair satisfaction if only a 
two-to-one speed range is required, limiting the stokers 
to this speed range takes away one of its principal 
advantages—that of being able to operate at high rates 
of combustion. 

The multiple-speed squirrel-cage motor can be used, 
but does not give a sufficient number of speeds for 
general requirements. A _ shunt-type alternating-cur- 
rent motor will give satisfaction if it is large enough 
to meet the higher torque conditions of low speed. 

For stokers the tendency is to use open-type direct- 
current motors provided with solid covers on the top 
half, though some users prefer drip covers over the 
entire motor, the latter practice being preferable on 
the alternating-current commutator motor. Totally 
inclosed or inclosed ventilated motors are also used. 
Wound-rotor induction motors should have the slip 
rings protected, preferably having them totally inclosed. 
Where there are exceptionally large quantities of coal 
dust, special insulation should be used. 


Rights Against Power Distribution 
Companies 
By A. L. H. STREET 


In granting an injunction against defendant’s dis- 
continuing the supply of electrical energy to plaintiff 
for distribution to its customers, the United States 
District Court for the district of Rhode Island decided 
the following points in the case of Attleboro Steam & 
Electric Co. vs. Narragansett Electric Lighting Co., 
295 Federal Reporter, 895: 

The mere fact that a single contract made by a power 
company may be temporarily unprofitable does not 
confer jurisdiction upon a state public-vtilities commis- 
sion to change the rates. 

Where serious damages, difficult to estimate, would 
follow from the discontinuance of power service furn- 
ished under contract, suit lies to enjoin breach of the 
contract. 

The mere filing of a new schedule of rates by a power 
company is not in itself a valid method of changing 
contract rates, since a power company cannot itself 
exercise the police power of the state to relieve the 
company in public interest from a burdensome contract. 
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The Testing of 


Boiler Plates 


By Dr. CHARLES L. HUSTON 


Vice-President, Lukens Steel Company 


HE present rules for testing steel boiler plates 
and figuring allowable pressures are becoming 
increasingly unsatisfactory both to boilermakers 
and to the manufacturers of steel plates, especially 
large thick plates, which are now coming more gener- 
ally into use by reason of increased pressures. This is 
because the rules penalize the boiler manufacturer or 
designer who wishes to use soft, ductile steel, by requir- 
ing him either to cut down his pressure or to increase 
the thickness of the plates. The latter not only in- 
creases cost, but may introduce objectionable conditions, 
especially where the plates are exposed to the fire on 
one side and water on the other. 
In the early days of supervision and control by the 
government, of the materials, construction, operation, 
etc., of steam boilers on river steamboats, under the 


TABLE I—PLATE TEST 


Thickness Number -——Average Ultimate Strength— : 
of Plate of Plates Pounds per Sq. In. Reduction of Area 
in Inches Tested Grooved Parallel Difference Grooved Parallel 
i 3 60,600 54,100 6,500 60.0 66.5 
is 4 61,300 53,500 7,800 61.7 65.2 
5 5 60,900 51,400 9,500 Und 63.2 
; 6 62,700 52,800 9,900 $3. 64.5 
1 4 65,600 53,100 12,500 52.0 58.0 
1% 1 75,580 62,250 13,330 39.6 51.0 
1% 2 82,435 64,370 18,065 33.9 41.6 


United States Board of Supervising Inspectors of Steam 
Vessels, one of the first rules proposed was that all 
boiler plate, then generally made of iron, should be 
required to meet a stipulated minimum tensile strength. 
Attention of the Board was promptly called to the 
danger this would involve, by encouraging the use of 
hard, brittle iron, as the harder the iron the greater 
the allowable pressure. To provide against this dan- 
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Fig. 1.—Original form of test piece 


ger, an additional requirement was made in the shape 
of reduction of area in the fractured test piece to 
insure ductility. 

In those days the plates were mostly 4 in. or under 
in thickness, and a short section test piece was used, 
having grooved sides, with 1l-in. radius, as indicated 
in Fig. 1, the rules providing that a section greater 
than 4 sq.in. could not be used in the test piece, in 
order that the capacity of the machines of the govern- 
ment testing stations should not be overtaxed. 

A little later, when steel began to be used, the same 
form of test piece was at first used, but as the super- 
vision over all merchant vessels plying under the 
United States flag was included in the service, these 
restrictions necessitated preparation of test pieces in 
heavy thicknesses of plate for use in Scotch marine 
boilers, as shown in Fig. 2, a specimen for a steel plate 
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een revival of the Tetmayer 

formula for using unit stresses instead 

of the factor of safety in determining 

allowable stresses on steel boiler plate in 

the construction of steam boilers and 
other pressure vessels. 











of 13-in. thickness, therefore having only about xs-in. 
width between the two curved sides. The effect of 
this form of test piece was rather peculiar, in that 
a piece of steel, which, in a parallel specimen of the 
form at present in use (Fig. 3) would show 55,000 Ib. 
T. S., would in a 3-in. thick grooved specimen 1 in. 
wide show 60,000 Ib. T. S., while steel made from the 
same melt and rolled into 14-in. thick plate would, by 
reason of the proportions of the test section (Fig. 2) 

















Fig. 2—Modified form of test piece 


show 70,000 lb. T. S., and an 8-in. parallel specimen 
(Fig. 3) from the same steel and same thickness would 
show 52,000 Ib. T. S. 

In other words, in 3-in. steel the average difference 
between the parallel specimen and the grooved speci- 
men was about 5,000 lb., T. S., while in a 14-in. speci- 
men the average difference was about 18,000 lb., T. S. 
Consequently, steel which, under present rules of test- 
ing, in parallel specimens would show only 52,000 Ib. 
T. S., under the rules then in practice showed 70,000 Ib. 
T. S., and they were accorded pressures in proportion 
thereto. Similar results are shown by the figures in 
Table I, applying to various thicknesses of plate. 

A great many boilers were made in this way and, 
so far as the writer knows, never gave any trouble, 
because they were made of good soft steel and were 
always easy to form into shape. 

A little later, however, when the practice was changed 
and the tensile strength was determined from an 8-in. 
parallel specimen and more carbon added to produce 
the necessary tensile strength in this form of test, 
the question began to arise continually with the Steam- 
boat Inspection Service as to the tendency to brittleness 
in the steel. Additional tests were called for in order 
to try to keep this brittle tendency down to a minimum, 
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Fig. 3.—Present form of test piece as prescribed by 
A.S.M.E. Boiler Code 


the same difficulties having been encountered in foreign 
practice where specifications and similar testing rules 
prevailed. 

In the early eighties, however, Professor Tetmayer, 
founder of the Swiss Testing Institute for Materials 
of Construction at Zurich, who for ten years was presi- 
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dent of the International Association for Testing Mate- 
rials (1895 to 1905), went thoroughly into the whole 
subject of the properties of mild steel, and arrived 
at the definite conclusion that, for determining. stresses 
in such service, the tensile strength should not be used 
alone, but a figure obtained from multiplying the ten- 
sile strength of the specimen by its percentage of elon- 


gation would give a practically constant factor, called _ 


the “value figure,” between the lowest tensile strength 
point of good clean rolling steel and the highest tensile 


TABLE II—SHOWING ELONGATION AND REDUCTION OF AREA 





Reduction 

‘ ——T.S. Average-—— Elongation 8 In. of Area 

.Thick Wide Grooved Parallel Average Average 
$x 52,090 33.6 64.6 
22 55,650 54.1 
$x 58,810 28 75 56.6 
4x2 63,970 45.8 
78/100 x 1 61,710 28 25 50.3 
78/100 x 2 64,790 41.0 
1 x | 54,390 30.5 60.3 
1 x 2 60,150 39.4 
Im «xi 66,290 24.3 34.9 
We x 2 71,490 23.0 
1 x ye 61,340 30.0 50.9 
3 “2 67,420 62.3 


strength test point consistent with absence from brittle- 
ness. Therefore, steel within these ranges, expressed 
in our U. S. Standards of, say, 48,000 lb. T. S. per 
sq.in. multiplied by a required elongation of 31.25 per 
cent would give a product of 1,500,000, and 70,000 lb. 
T. S. multiplied by a required elongation of 21.43 per 
cent would give the same product, 1,500,000. Conse- 
quently, all the steel between these ranges would be 
equally worthy of a given unit stress in service, say 
11,000 Ib. per sq.in., such as is now arrived at and 
allowed by taking one-fifth of the minimum of 
55,000 Ib. T. S. 

This would give a little less than 43 times the actual 
allowable working stress in the minimum tensile 
strength obtained from a parallel specimen, but this 
result would be more than 43 times if tested in a 
short section, similar to that formerly used by the 
Steamboat Inspection Service. 

In order to check this more carefully, the writer 
made a series of tests on specimens prepared in such a 
way that the section of the test piece would exactly cor- 
respond to the section between two rivet holes in a 
standard A.S.M.E. riveted joint, in longitudinal seams 
of different thicknesses of steam boilers. Results of 
these tests showed that in all thicknesses of plates 
from § in. to 14 in., with suitable proportionate test 
pieces, the tensile strength of the short-section speci- 
men ran from about 3,500 to 6,500 lb. higher than the 
tensile strength of the same steel in the usual parallel 
test piece. (See Table II.) 

These results, therefore, show that the standard sec- 
tion of metal at the riveted joint in service in a steam 
boiler, the riveted joint being the place where the 
stress figures are calculated, would give a minimum of 
51,500 Ib. and a maximum of about 55,000 Ib. in the 
actual section of metal in service in the boiler, when 
the usual 8-in. parallel test specimen would show 
48,000 lb. minimum T. S. 

The strength of the metal in the joint, therefore, 
would be 4.682 times the actual allowed working stress 
in the boiler, an ample margin of safety, taking into 
consideration the larger ductility obtained from steel 
of this good soft range, this added ductility fully 
making up in service and safety value for the some- 
what less actual tensile strength shown in the steel. 
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Experience indicates that wherever failure has oc- 
curred in steam boilers, it has been because of hardness 
and brittleness in the steel and never where the steel 
was soft and ductile. 

In the making of straight carbon steel, which is 
largely used in the construction of steam boilers, both 
locomotive and stationary, as well as in the construc- 
tion of a variety of pressure vessels for different kinds 
of service, it is well known that, owing to the tendency 
for the carbon in the steel to group itself more in the 
central portions of the mass of the steel ingot, it is 
impossible to secure steel of uniform tensile strength 
throughout the mass, particularly of a large plate of 
steel made in this manner. This is clearly indicated by 
Table III, showing the location of a number of test 
pieces taken from the different parts of a plate, both 
transverse and longitudinal. 

Formerly, it was the custom of makers of boiler plate 
to select a specimen taken from the side of the plate 
part way up from the portion that represented the 
bottom of the ingot and far enough in from the edge 
to secure a tensile strength approximating the average 
of the whole mass, as shown in Table III, specimens 
M-2 or M-3 accomplishing this purpose. In this man- 


TABLE II—PLATE TEST FROM 30x12 IN.. INGOT. WEIGHT 
3000 LBS. ROLLED INTO }-IN. PLATE. WIDTH TO ROLL 72 IN. 






Ladle Analysis: oe TS Sn .40, Sul, .025. 





—— = 
hos., .0 — DC Co 

Tensile Elongation Reduction 
|Test Strength Per Cent Area in | 
No. per Sq.In. in 8 In. Per Cent il Tx - 
T #1 53,080 31 61.4 34 c=’ 9 
T 2 55,100 30.5 65.2 
T 3 60,240 22.25 52.9 
T « 62,740 23.25 52.5 
T 5 60,800 25 52.7 
T 6 61,640 27.5 53.3 
T 7 52,340 31 66.8 | 
T 8 55,380 33 62.5 
Ty 9 61,280 28 53 
T 10 61,220 24.25 51.1 
Tx 60,500 29 48.1 
Tx 12 60,500 26 45. 
M 1 53,440 33.5 66.7 
M 2 54,360 31 ae ....-»...... 
M 3 57,820 29.5 62. i2 35 By 
M 4 59,700 26.5 53.5 
M 5 59,940 28 53.3 Mx ||| Moxie 
M 6 59,440 28 57.3 34 19 
M 7 52,680 32.25 64. 
M 8 53,550 33 62.6 
M 9 57,040 31 57.5 
M 10 59,240 27 51.8 
Mx II 59,080 25.5 51.9 
Mx 12 59,620 26 49.8 
Bol 52,440 34 62.7 
B 2 53,060 30.5 65.6 
B 3 54,520 31 64.1 
B 4 54,340 35 63.6 
B 5 54,800 28 63.1 
B 6 54,800 30.5 62.8 
B 7 52,960 30.5 61.5 ie Bxl2 97. 
B 8 53,280 31.5 63. ll - il 
B 9 54,060 31.5 65.9 
B 10 53,990 30 64.7 4 A 
Bx 11 55,500 27.5 $7.4 [#2 FS 109 
Bx 12 55,640 28.5 61.7 en 








ner the required minimum tensile strength of 55,000 Ib. 
could be obtained without increasing the carbon con- 
tent of the steel to such a point as to cause any ten- 
dency to undue hardness in central or upper portions 
of the piece. 

Later, however, when the present specifications and 
rules were adopted by the A.S.T.M. and incorporated 
in the A.S.M.E. Boiler Code, it was and is required 
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that the specimen be taken from the bottom corner of 
the plate as rolled, always representing the softest 
material to be found anywhere in the plate. (See 
Fig. 3, specimens B1 or BT.) ’ Since this practice has 
become general, it has resulted in the necessity of 
increasing the carbon content of the steel, so that the 
average tensile strength of each plate is from 3,000 to 
5,000 Ib. higher than it used to be under the former 
practice. 

This has brought about the present situation, which 
results in steel being more difficult to flange in the 
boilermakers’ hands, and with some tendency to fail- 
ures in the harder portions of the plate in working, 
especially where the deformation required is beyond 
the ordinary, with the various new types of boilers 
which have been coming into the market. This has 
created considerable dissatisfaction among boilermak- 
ers, where the steel would not stand the work that 
they expected of it, particularly in the greater thick- 
nesses which are now being much more largely called 
for, and where the additional thickness requires an 
increased carbon content, in order to produce the neces- 
sary minimum tensile strength in a specimen taken 
from the softest portion of the plate. 


ALLOWABLE WORKING RANGE 


Steel manufacturers always require 10,000 lb. work- 
ing range, in order to produce the required tensile 
strength with a given location of test piece; conse- 
quently, when the steel, with minimum as now required, 
tests up into the higher portions of this range, say 
64,900 lb., it naturally follows that the central, and 
especially the upper central portions of the plate, are 
about 8,000 to 12,000 lb. higher and require much more 
careful working than is the general practice in boiler 
shops to avoid difficulties and failures in getting the 
steel satisfactorily worked into the boiler. 

If the Tetmayer formula should be adopted, however, 
it would be possible and practicable to obtain, by using 
a minimum tensile strength of 48,000 lb. multiplied by 
its 31.25 elongation in 8 in., equaling 1,500,000, and a 
maximum, taken from the top center of the plate, 
70,000 lb. multiplied by its required 21.43 elongation, 
giving the same product, 1,500,000, to thus secure steel 
that would be much more satisfactory in working into 
shape in the boilermakers’ hands. The _ boilermaker 
would know from his practical experience that he was 
making a far better boiler, and at the same time the 
actual section of the riveted joint would show a break- 
ing stress of more than 43 times the 11,000 Ib. required 
working stress. 

The following specification would necessitate very lit- 
tle change from the present standard A.S.M.E. Boiler 
Code Specification, with its privilege already allowed, 
in paragraph 28¢ of the Boiler Code; namely, of 
using steel of lower tensile strength than 55,000 Ib. 
minimum, provided a range of 10,000 Ib. per sq.in. be 
adhered to. This now permits of a steel of, say, 48,000 
Ib. minimum to 58,000 lb. maximum in the standard test 
specimen, the only change involved in the proposed 
specification being the substitution of a transverse or 
longitudinal tension specimen in the place of the pres- 
ent transverse bend taken from the top center of the 
plate, as called for in paragraph 30a, and a change 
from factor of safety basis to unit stress basis in 
figuring pressure to be allowed in the boiler. The 
specification thus modified would read: 
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“Tensile strength from standard specimen taken 
longitudinally from the bottom of the rolled material 
48,000 lb. minimum to 58,000 Ib. maximum, elongation 
1,500,000 


a for the specimen taken from the middle of 
500,000, yey 
the usual modifications in elongation as set forth in 
paragraphs 29a and b, and the elimination of the bend 
test, as called for in paragraph 30b. 

If desired, a yield point requirement could be in- 
cluded, stipulating that the yield point should not be 
less than twice the allowed unit working stress applied 
to the steel. 

This matter has been brought before the Boiler Code 
Committee of the A.S.M.E., and to secure more thor- 
ough and widespread judgment of engineers and prac- 
tical men competent to pass judgment upon such a 
matter, this article is prepared in order that it may 
receive such wide and full consideration, so that if 
such a rule is adopted by the Boiler Code Committee, 
it may be supported by the best judgment of men 
specially versed in this subject. 

It is the margin of safety in the finished structure 
which is the essential point to consider, and this ele- 
ment in steam-boiler service depends largely on the 
ductility of the metal, especially where uneven heat 
between the different parts of the structure needs to 
be taken into consideration. 


the top, 70,000 lb. maximum, elongation 


Preventing Breakdowns in 
Transformers 


High-voltage power transformers are always feeding 
into or being fed from extended transmission lines, 
which, in turn, are subjected to atmospheric disturb- 
ances. These latter cause more or less violent over- 
voltages, which find their way into the transformers, 
frequently in spite of adequate lightning arresters in- 
stalled at the station. Other sources of voltages in ex- 
cess of the operating values may be caused by accidental 
grounds, such as a broken line or by switching opera- 
tion. 

The regular winding of a transformer is designed to 
withstand, with an ample margin of safety, more than 
double the operating voltage. But the sources of danger 
mentioned are frequently much higher than double 
normal voltage, and unless proper precautions are taken, 
will damage the internal insulation of the winding. 
High frequency and lightning voltages tend to pile up 
on local parts of the winding and not to penetrate uni- 
formly the entire winding. To make a winding safe 
against lightning disturbances, the insulation on a 
transformer is greatly increased on its first turns. In 
actual practice a graded insulation is used on the first, 
second, third and sometimes the fourth coils of the 
winding depending on the operating voltage of the 
machine. So heavy is the insulation on the first of 
these so-called buffer-coils, that the full transformer 
voltage may be applied between adjacent turns of the 
first coil, which has to stand the brunt of the disturb- 
ance. As a further precaution a metallic shielding ring 
is sometimes placed on the top of the coil stack, metal- 
lically connected to the end of the winding, which acts 
as a voltage equalizer. This shield is essential in pre- 


venting high-frequency voltages at any part of the 
winding. 
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Maintaining Impulse-Turbine 
Efficiency by Checking 
the Condition Curve 


By ROBERT R. WALDEN* 


tion of a generator are considered justifiable to the 

extent of considerable expense. Defects of the steam 
turbine are just as important as those of the generator, 
and the cost of providing instruments for checking the 
internal conditions is small in comparison with that of 
the generator. Pressures at various stages of an im- 
pulse or reaction turbine may be read with compara- 
tive ease and internal troubles detected before they 
become fully developed. Many large turbines of each 
type are equipped with means for reading these pres- 
sures at various points along the path of steam expan- 
sion in order to follow closely the internal conditions. 
The water rate of a turbine may be changed by varying 
the distance of the blades from the nozzles, the relative 
alignment of rotating and stationary parts, cylinder dis- 
tortion, change of the blading areas, wear of the nozzles, 
collection of sediment, and other possible causes. 

A large impulse turbine may be tapped so that a steam 
gage can be applied at each stage. Those stages which 
at light loads have a pressure less than atmospheric, 
and with greater loads greater than atmospheric, should 
be equipped with compound gages. Stages always under 
a vacuum should have their pressure measured by means 
of mercury columns. If it is not desirable to supply 
an individual instrument for each stage, a common 
header may be utilized which can be switched to any 
stage that is desired to be checked. All pressures may 
therefore be read one after another at a common point, 
and a pressure gage, compound gage or mercury 
column applied as desired. 


[en ot ener for checking the output and condi- 


COMPARE STAGE PRESSURES AT REGULAR INTERVALS 


A turbine in operation should have the stage pres- 
sures taken at reasonable intervals, as well as the 
amount of condensate per kilowatt-hour discharged. It 
is advisable also to obtain the no-load water rate and 
pressures under normal steam conditions. 

The pressures for the various turbine stages can 
sometimes be obtained from the manufacturer. On the 
other hand, these pressures may be approximated by the 
use of a Mollier diagram, as indicated in Fig. 1. If 
the actual efficiencies and heat drops with which the 
various stages are designed are known, these pressures 
may be figured with great accuracy. When such quan- 
tities are not known, they must be assumed or approxi- 
mated. Plotting the condition curve in this case will 
not be as accurate, but will give a good idea of the read- 
ings that should be obtained in actual service. 

For example, a 20,000-kw., 8-stage impulse turbine, 
for 200-lb. gage, 150 deg. superheat steam, expanded 
to a 283-in. vacuum, is taken. The first stage is a two- 
row multi-velocity or Curtis stage. The remaining 
stages contain single-row wheels representing Rateau 
stages. The first-stage pressure, when in good condi- 


*With the Consolidated Gas & Electric Co., Baltimore, Md. 
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The various stage pres- 
sures at normal load indi- 
cate if the turbine is in an 
efficient state or internal 
damage or undue wear 
will alter these from 
normal. 











tion, is known to be 70 lb. abs. 
stage pressures? 

Ordinarily, steam will lose about 10 lb. at normal 
load, owing to the friction of the valves, etc. This 
would cause the steam to superheat about four degrees. 
Therefore, steam initially is assumed at 205-lb. absolute 
154-deg. superheat. The point A is located on the 
Mollier diagram, in Fig. 1, representing 205-lb., 154- 
deg. superheat. By reading to the left, the total heat 
in a pound of steam is found to be 1,285 B.t.u. In other 
words, if steam at 215 lb. abs., 150 deg. superheat, is 
throttled to 205 Ib. abs. it will still contain 1,285 B.t.u. 
The heat line and pressure line meet at the 154-deg. 
superheat line. 

If steam were expanded in a perfect engine, without 
losses, to a 284-in. vacuum, the conditions at the end of 
the expansion would be represented by the point B. 
This is vertically under point A, but is on the line repre- 
senting a vacuum of 283 in., which is 0.735 Ib. abs. 
The heat content at the left is 900 B.t.u. A _ perfect 
engine would therefore use 1,285 — 900 — 385 B.t.u. 
per pound of steam. A perfect turbine without losses 
would turn into work 385 B.t.u. for every pound of 
steam. Therefore to produce a horsepower-hour, which 
represents 2,545 B.t.u. per hour there would be required 
— = 6.61 Ib. per hp.-hr. 
turbine give, however, 11.5 lb. per kw.-hr. Generator 
efficiency is 96.25 per cent. The amount of steam re- 
quired for a turbine hp.-hr. is therefore, 11.9 & 0.9625 
< 0.746 = 8.55 lb. per hp.-hr. The over-all turbine 

6.61 


efficiency is then 8.55 


CURTIS STAGE CONDITIONS PLOTTED 


What are the remaining 


The guarantees of this 


= 0.772, or 77.2 per cent. 


The next step is to determine the condition of the 
steam after leaving the first wheel. It is necessary to 
know the efficiency of the first stage in order to do this. 
This is a multi-velocity or Curtis stage, with two rows 
of buckets. This can be determined by looking at the 
clearances or from instruction book or blueprint. These 
stages ordinarily have lower efficiencies than the Rateau 
single-row stages, which make up the remainder of 
the machine. Since the entire turbine has an efficiency 
of 77 per cent, the first stage must be somewhat lower 
than this amount. With a turbine of this character 
the ratio of the speed at which the blades travel to 
that at which steam first enters, is ordinarily 0.22. The 
first-stage efficiency, as taken from Fig. 2 would be 70 
per cent. 

A turbine stage of 70 per cent efficiency will utilize 
only 70 per cent of the actual work due to expansion 
which a perfect turbine should utilize. In order to find 
the heat drop in the first stage of a perfect turbine, we 
must know the first-stage pressure and efficiency. On 
the other hand, if the actual heat drop for the first stage 
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can be known or approximated, the first-stage pressure 


may be calculated. It is seldom difficult to obtain the 
first-stage pressure; most multi-stage turbines are 
equipped with gages in the first stage, so that this ordi- 
narily could easily be obtained when the turbine is in 
good condition. In this case it is 70 lb. abs. Expansion 
in a perfect turbine will therefore occur to the point 
C, vertically under A, on the 70-lb. line. By reading the 
heat content at 70 lb. to the left and subtracting from 
the initial, we find that the heat drop is 


Total Heat per Lb. 
Initially, at point A, 205-lb. absolute, 154 deg. super- 
INS > fais rar Siete dcatenan erie: or arte ore) ak aie Wk err US tw wc le were cewek 1,285 B.t.u. 
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Since 70 per cent of the theortical heat drop is 
utilized, the steam, after passing through the first stage, 
will have 70 B.t.u. less than 1,285, which is 1,215. In 
order to locate the condition of this steam, the point is 
found on the 70-lb. pressure line at the right where a 
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Fig. 2—Efficiencies as found in turbine stages 


heat content of 1,215 is indicated. This is point D in 
Fig. 1 and represents the condition of the steam after 
passing through the first stage, as it is ready to expand 
into the second-stage nozzle. 


RATEAU STAGES HAVE EQUAL HEAT DROPS 


After the first-stage condition has been determined, 
it is comparatively easy to locate the conditions for the 
remaining Rateau stages. Ordinarily, the efficiencies 
are equal for the remaining stages and the heat drops 
are equal. These pressures are not generally supplied 
as operating information, but since the first-stage 
pressure is comparatively easy to obtain, the remaining 
stage pressures are equally convenient to calculate. 
These efficiencies must be somewhat greater than that 
of the entire turbine, or 77 per cent, since the first stage 
is lower in efficiency. By referring to Fig. 2 with a 
ratio of 0.4, which would hoid for a turbine of this 
character, we find that the Rateau stage efficiency is 
80 per cent. 

Steam from the point D would expand to a 283-in. 
vacuum in a perfect turbine to the point M where the 
heat content is approximately 920 B.t.u.. per lb. The 
heat drop for all seven stages of a perfect turbine would 
be 1,215 — 920 295 B.t.u., which gives 42.2 B.t.u. 








POWER 








825 


per stage for perfect expansion. As each stage has an 
efficiency of 80 per cent, the actual B.t.u. utilized would 
be 33.7. 


CONDITION CURVE EASILY COMPLETED 


For the first Rateau stage in a perfect turbine steam 
would expand from D to E where there is a heat drop 
of 42.2 B.t.u. The pressure at this point is 42.5 lb. 
The pressure line at E is extended to the point F where 
the heat drop is only 33.7 below D or 1,181.3 B.t.u. 
total heat content. By using the same theoretical heat 
drop and the same actual heat drop, the points E and F 
can be located for the next stage, and so all of the 
points to L at the bottom, which represents the exhaust. 
The dotted line passing through these points is called 
the condition curve. A list of the pressures obtained, 
is given in Table I. 


TABLE I—PRESSURES TAKEN FROM CONDITION CURVE 
Final 
Number of Stage Condition 
Absolute pressures, 1 2 4 5 6 7 8 
Ib. per sq. in... 205 70 42.5 23 12.9 65 $3.25 1.5 0.735 
Actual gage 
pressures, 190 55 37.5 8 3.7 16.7 22.35 26.9 28.5 


In estimating the efficiencies of steam turbines it 
can be remembered that large turbo-generators of 
10,000 kw. and above ordinarily vary from 76 to 80 per 
cent for the turbine element. For 5,000 kw. this is around 
69 to 74, for 1,000 from 62 to 65. Where all the wheels 
in the interior of the machine are single-row Rateau 
wheels of the same diameter, it is safe to consider that 
all wheels have the same heat drop. Rateau stages as 
a rule are designed for equal heat drops or very nearly 
equal heat drops, so that this will give a good approxi- 
mation of the condition. Stage efficiencies may be ap- 
proximated by using Fig. 2, as already indicated. Where 
no data concerning the turbine design are available, 
various quantities can be approximated by means of the 
data published in Kent’s Mechanical Engineers’ Hand- 
book and also those by Goudie and Sterling. 

With regard to the indications of trouble inside of the 
turbine, the pressure in a stage will be increased if the 
nozzle for the steam leading to the next wheel becomes 
partly stopped up, owing to impurities. This also may 
be caused by stripping of the blades, so as to tend to 
close up the steam passage. In some turbines the 
clearance does not much exceed twenty thousandths of 
an inch between the diaphragm and the buckets, so that 
any great increase in this clearance distance will cause 
spilling or leakage of the steam. The effect of this is 
to reduce the horsepower and increase the water rate 
similar to the effect of leakage at the shroud ring of a 
hydraulic turbine. 

Should the stage packing become worn or broken, the 
pressures in the following stages would have a ten- 
dency to increase. In some turbines where condensers 
have a narrow margin of cooling capacity between the 
actual and that required, the vacuum would drop, the 
condenser temperatures increasing. 


; 

In a test on a 1,350-hp. Sulzer Diesel engine, as 
reported by L. G. Le Mesurier before the Institution of 
Naval Architects, England, the highest mean tempera- 
ture was 630 deg. F., this being at the top of the 
cylinder liner. The maximum temperature in the 
cylinder head was 370 deg. F., while the maximum 
variation in the cylinder walls was 25 deg. F., the 
thermocouple being located 0.02 in. below the surface. 
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How and When To Rebore 


Ammonia Compressor Cylinders 
By C. E. ANDERSON 


There seems to be quite a difference of opinion among 
engineers and machinists regarding the proper way of 
reboring cylinders, whether they be ammonia com- 
pressors or steam cylinders. Some engineers and ma- 
chinists want the cylinders bored perfectly smooth; 
others prefer them a little rough. It would seem that 
the former way is the correct one, for there is no valid 
reason for the latter method. 

In reboring a cylinder and fitting new rings and piston, 
one should try to get the machine in as near a perfect 
condition as possible, or as near as can be to the original 
condition of the cylinders when they came from the 
manufacturer. If an engineer will examine an am- 
monia compressor or a steam-engine cylinder when it 
is new, he will find that it is bored smooth; in the 
higher-speed machines, especially ammonia compressors, 
he will find that the cylinders have been ground until 
they are as smooth as plate glass. 

There are several reasons for this sort of finish, 
chief among them being less wear on piston, rings and 
cylinder and the ability to fit piston rings with the 
reasonable assurance that they will stay that way for 
some time. The importance of leakproof rings can be 
best demonstrated with the new high-speed ammonia 
compressors that are on the market today. Take any 
high-speed compressor with a reasonably worn cylinder 
and with the lap or split of the rings in a slightly open 
condition and fit new rings into the cylinder. It will 
be found that the efficiency of this machine as a gas 
pump will be increased by 8 to 15 per cent. 


LOST CAPACITY TRACED TO LEAKY RING 


A leaky ring shows up very quickly in the high-speed 
machine by decreasing its efficiency or ability to handle 
its rated load. For example, a high-speed compressor 
of 100-tons capacity was operating on a brine system 
used in an animal-oil refining plant to cool various oils 
in process of manufacture. This machine began losing 
capacity slowly for several weeks, then more rapidly 
after that until its capacity had dropped down to 
between 75 to 80 tons of refrigeration per day. 

The cylinders of this machine looked very good, being 
round and smooth, although worn slightly barrel-shaped 
in the center. The rings were next examined and found 
to fit fairly tight at both ends of the cylinder, but when 
the piston was at midstroke the lap or split of the ring 
was slightly open. On account of each piston being 
fitted with six rings, it was thought that there would 
not be enough gas passing through these rings to make 
any appreciable difference in the capacity of the com- 
pressor. 

We assembled the compressors and looked for loss 
of capacity elsewhere. The condensers were cleaned 
out, also the brine coolers, and the ammonia was re- 
distilled every day for a week until we could not get 
any more impurities out of the regenerator or still. 
In view of the fact that considerable oil had been 
cleaned out of the high-pressure side of the system and 
about 30 gal. of dead ammonia and water from the 
low-pressure side, all felt reasonably sure that the 
trouble had been found. The machines were now able to 
do 85 tons of work, which, although better than before, 
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was still a long way from satisfactory. The system was 
recharged with ammonia, and when the full load was 
put on the brine cooler, the back or suction pressure 
on the machines began to climb and the temperature 
of the cooling medium brine also soared upward. This 
meant that the machines were not pumping the required 
amount of gas to do the 100 tons of cooling. In order 
to operate the refinery with any degree of satisfaction, 
the liquid ammonia level in the brine coolers had to be 
lowered to a point where the compressors would handle 
the gas without any rise in the suction pressure. This 
meant cutting down on the amount of oil going through 
the oil coolers. 

When conditions became constant and there was not 
much fluctuation in the brine temperature or the 
suction-gas pressure, I took some thermometer readings 
of the compressors. The temperature of the gas in the 
discharge lines going to the ammonia condensers was 
found to be the same for both compressors, averaging 
262 deg. F. The inlet gas or suction vapor going to 
the compressor showed a superheat of only three de- 
grees at the compressors. This was as good as could 
be expected for the inlet or suction side. On referring 
to the tables for the temperature of discharge under 
the existing temperature and pressure of inlet gas and 
the pressure of the outlet or discharge to condenser, 
the correct discharge temperature was found to be 224 
deg. F. The amount of superheat was apparently 
excessive and showed very plainly that the loss of 
capacity lay in the compressor itself. 

This extra superheat of the discharge gas was caused 
by part of the ammonia or gas leaking past the piston 
rings and being recompressed at the next stroke of 
the compressor. To offset this heat, it was necessary 
to open the liquid-ammonia injection valve at the ma- 
chines more than normal. Opening this caused the 
machines to pump a great deal of gas that had done 
no useful work in the brine cooler, hence the loss of 
capacity of the compressors. 

The machines were rebored as smooth as possible 
and fitted with new pistons and leakproof rings. On 
starting operations again, we found that the machines 
were more than ample to take care of the rated load of 
the refinery; in fact, the tonnage was increased in 
order to keep the machines running at full speed, 
thereby getting the full use of the electrical maximum 
power demand. 

The readings of the discharge lines showed a tem- 
perature of 226 to 230 deg., although the liquid injec- 
tion valves were open only a slight amount, in fact less 
than when the machines came from the manufacturers. 
This was attributed solely to the fact that there was 
no gas leakage past the rings. 

Advocates of the rough-boring method claim that the 
uneven or low spaces left by the tool will hold or retain 
some lubricant and so help in the lubrication of the 
piston and rings. It is agreed that these depressions 
of the cylinder will retain a great deal of lubricant or 
oil, but the pores of the cast iron in a smoothly bored 
cylinder will retain enough lubricant to serve the pur- 
pose and keep friction and wear down to a minimum. 

Another point that advocates of rough-boring claim 
is that the piston rings will wear down to a perfect 
seat and contact. Why not do that at first by boring 


smooth? Any cylinder that depends upon wear to bring 
the rings to a perfect fit is going to suffer loss of 
capacity in a short time, for the wear on the rings will 
leave an opening at the laps for the gas to blow through. 
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Relative Cost of Water and Steam Power 


water and steam power were contained in a recent 

paper by Halford Erickson, vice-president of the 
Byllesby Engineering & Management Corporation, be- 
fore the Wisconsin Utilities Association, in which the 
following points were brought out: 

Water-power developments cost more per unit of 
capacity than steam-power plants. The flowage lands, 
power sites, dams and power houses of water-power 
plants are considered cheap if they do not cost more 
than $250 per kilowatt of capacity. Both step-up and 
step-down substations are needed, and these in each 
case cost from $7 to $15 a kilowatt, according to the 
voltage. A transmission line is needed to get the energy 
to the market, and the cost varies from $7,500 a mile 
for lines of lower voltage to $15,000 or more for high- 
voltage lines. A 100,000-volt line cannot as a rule be 
built and fully equipped for less than $9,000 a mile. 
The total cost of the foregoing items for a good-sized 
water-power plant situated 100 miles from the market 
is not less than $360 a kilowatt even under favorable 
conditions. 

But the items thus enumerated do not represent all 
the capital outlays thet are required. Owing to the 
shortage of water during 


[ peter and st comparisons between the costs of 


charges for interest and depreciation at 12} per cent 
would amount to about $290,000, or $29 per kilowatt 
of demand. 

The operating expenses alone of this substitute steam 
plant would amount to some $37.50 per kilowatt of 
demand per year, when its load factor stands at about 
50 per cent. These expenses plus the fixed charges 
just given would bring the total annual cost per kilo- 
watt of demand up to about $66.50. 

The cost per year per kilowatt of demand is thus 
$71.60 for the water-power plant and $66.50 for the 
substitute steam plant. In estimating the operating 
expenses of the water-power plant, the transmission 
and transformation losses were not taken into con- 
sideration, and as such losses cost money, it follows 
that the cost mentioned for the water-power plant is 
understated by this amount. It was estimated further 
that about 20 per cent of the output of energy of the 
water-power plant was generated by steam; that the 
price of coal in both cases per ton was $6 and the con- 
sumption of coal per kilowatt-hour was 4 lb. for the 
steam auxiliary plant and 2.2 lb. for the substitute 
steam plant. 

The costs thus discussed may be further illustrated: 
A 10,000-kw. capacity 





a considerable portion of 
the year and to floods 
and ice blockades at other 
times, water-power plants 
cannot furnish power con- 
stantly during each of the 
different seasons without 
an auxiliary steam plant. 


operating expense. 


and safer service. 


(CONSTRUCTION costs and fixed charges for 
the water plant are as a rule twice as great as 
for the steam plant and overbalance the smaller 
The steam plant has greater 
reserve capacity and is in position to render better 


water-power plant, about 
100 miles from the mar- 
ket, with substations and 
transmission lines, and 
with a steam auxiliary 
plant of the same capacity 
well enough equipped to 
pick up and carry the load 





A fairly good and up-to- 
date steam auxiliary plant cannot as a rule be had for 
less than $130 per kilowatt, and when this sum is 
added to the previous figure it is found that the invest- 
ment required to furnish prime power to the local dis- 
tribution system at all times is not less than, say, $490 
per kilowatt of demand. On this sum the fixed charges 
for interest and depreciation at 10.5 per cent amount 
to $51.80 per kilowatt per year. 

On the basis of a 50 per cent load factor and with 
about 20 per cent of the energy generated by the 
auxiliary steam plant, the operating expenses of such 
water-power development of about 10,000 kw. capacity 
would not amount to less than $19.80 per kilowatt per 
year, bringing the total annual cost per kilowatt of 
both the fixed charges and the operating expenses for 
placing the current on the local distribution system to 
about $71.60. 

The cost of electric service or energy furnished to 
the local distribution system by a 10,000-kw. water- 
power plant with a steam auxiliary plant located about 
100 miles from the market, is greater than the cost at 
which such energy could be furnished to the local dis- 
tribution system by a steam plant alone of 15,000 kw. 
capacity located at the market. Such a plant would 
need no transmission line and only a part of the sub- 
station capacity of the water-power plant. The steam 
plant fully equipped would cost about $150 a kilowatt. 
In addition to this a 10,000-kw. capacity step-up sub- 
station at a cost of about $10 a kilowatt might be 
necessary. This would make the average cost per 
kilowatt about $157. On this amount the fixed annual 


during periods when the 
water in the stream is either too low or too high and 
when the water-power part of the plant has to be shut 
down for repairs, would cost not less than $4,900,000, 
classified as follows: 


Water-power plant, 10,000 kw. at $250... 0.2... cece cece eee eee $2,500,000 
Step-up substation, 10,000 kw. at $10... 0... eee eee eee eee 100,000 
Transmission line, 100,000 v.-100 miles at $9, ene Se acme eutleeisoran eaareries 900,000 
Step-down substation, 10,000 kw. at $10. . 100,000 
Steam auxiliary, 10, 000 kw. IEG ss acswineson saad raw semeaeeat 1,300,000 

1 SNe ee Sie oy et evar Ate reer Aten geRE Rnd eM ere eevee me $4,900,000 


It is obvious from the figures given that water-power 
developments are costly and that therefore the fixed 
charges thereon are necessarily high. If depreciation 
is placed at 2 per cent on the water-power plant, at 5 
per cent on the substations, at 3 per cent on the trans- 
mission line and auxiliary steam plant, and if in addi- 
tion to this, interest at 8 per cent is allowed on the 
entire cost, it will be found that the total fixed charges 
for interest and depreciation on the foregoing water- 
power development will amount to about $518,000 
annually. 

It appears from the foregoing figures that the cost 
or fixed investment in a 10,000-kw. water-power plant 
including substation and a 100-mile transmission line 
and a steam stand-by plant of the same capacity 
amounts to about $490 per kilowatt, and that the fixed 
charges for interest and depreciation on this invest- 
ment amount to $51.80 per kilowatt. The maximum 


demand for service upon this plant is assumed to 
amount to 10,000 kw. 


The construction cost and fixed charges per unit of a 
water-power development fully equipped to deliver 
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energy to the local distribution system at all times are 
much higher than is the case for the fixed charges 
for a steam-power plant alone that is fully equipped to 
render similar service and that during periods of low 
water, at least, has a greater reserve capacity than is 
the case for the water-power plant. That the statement 
just made is true is shown by the following figures: 





Steam plant, 15,000 kw. at $150 $2,250,000 
Substation, 10,000 kw. at $10 100,000 
IRs (i722 ede aches Se GCAO PO WO Rk Se $2,350,000 


These figures relate to a steam-power plant having 
a capacity of 15,000 kw. and provided with 10,000-kw. 
step-up transformers or substation. This plant may 
be substituted for the water-power plant previously 
discussed. It is assumed to have the same demand 
upon it, to be located in the city where the power is 
used and to have been built under normal conditions. 
It will be noticed that the capacity of this steam plant 
is about 5,000 kw. greater than that part of the capacity 
of the aforementioned water-power and auxiliary plants 
that can be kept in constant operation during low-water 
periods. 

From the foregoing it is evident that the 15,000-kw. 
steam plant would cost about $2,350,000. If deprecia- 
tion is placed at 3 per cent on the steam plant and at 
5 per cent on the substation and if the interest allow- 
ance is placed at 8 per cent, the fixed charges for interest 
and depreciation on the total cost of the plant will 
amount to $290,000 per annum. Reduced to the cost 
per unit, it is found that the cost of the plant averaged 
about $235 per kilowatt of demand and that the in- 
terest and depreciation charges thereon amounted to 
about $29 per kilowatt of demand per year. 


COST OF WATER PLANT PRACTICALLY DOUBLE 
THAT OF STEAM PLANT 


Summarizing the data, it appears that the construc- 

tion costs and the fixed charges for the water plant 
are practically twice as great as for the steam plant. 
This is true even though the steam plant standing 
alone has at times greater reserve capacity. The steam 
plant is in position to render better and safer service 
than the water-power plant. The reason for this is 
that it has a bigger reserve, that it is not subjected 
to the risks and interference that usually arise from 
transmission-line troubles and from accidents and 
damages that are often inflicted on water-power plants 
by ice, floods and other causes. 
When it comes to the costs per kilowatt of demand, 
those for the water-power plant are more than twice 
as great as those for the steam plant. For the water- 
power plant the construction cost per kilowatt of de- 
mand amounts to about $490, while the fixed charges 
thereon are figured at about $51.80 per kilowatt of 
demand per year. For the steam plant the construction 
cost per kilowatt of demand amounts to about $235 and 
the fixed charges for interest and depreciation do not 
exceed $29 per kilowatt of demand per year. 

On the other hand, operating expenses are higher 
for the substitute steam plant than for the water-power 
plant, as shown in the following summary: 


Water Power Plant 


and Aux. Substitute 








Steam Plant Steam Plant 
DU cicvdtolhcrvctnbaedennaee nee auwehees $105,600 $289,000 
et IR oars cddencedenscccncnneantes 93,600 86,000 
MES cccvcteunsanneriessgeaeeeeneeeune $198,000 $375,000 


In these estimates of the operating expenses it was 
assumed that the minimum demand for service 
amounted to about 10,000 kw. and that the plants were 





POWER 





Vol. 59, No. 21 


operated on about 50 per cent load factor and that each 
therefore generated about 43,800,000 kw.-hr. per year. 
The transmission and conversion losses for such water- 
power plants usually average about 10 per cent of the 
amount generated. The losses of energy in distribut- 
ing it over the local distribution system approximate 
15 per cent. For purposes of illustration the sales in 
this case may be placed at 37,230,000 kw.-hr. for 
either plant. 

As the fixed charges and the operating expenses from 
the water-power plant and its steam auxiliary amounted 
to $716,600 and since the sales are placed at 37,230,000 
kw.-hr., it follows that the average cost per kilowatt- 
hour sold was about 1.92c. The corresponding figures 
for the steam plant are $665,500 and 1.79c. per 
kilowatt-hour. 

These estimates of the operating expenses are based 
on the experiences of a great many plants operating 
under similar conditions. The price of coal was placed 
at $6 per ton; the coal used per kilowatt-hour was placed 
at 4 lb. for the auxiliary steam plant and at 2.2 lb. for 
the substitute steam plant. Auxiliary steam plants 
are operated only intermittently and not often under 
the best load factor. It is well known that under such 
conditions the consumption of coal is greater than is 
the case when the plants are operated steadily through- 
out the year under a higher load factor. 


COSTS PER KILOWATT-HoUR UNDER 
DIFFERENT LOAD FACTORS 


Respective costs per kilowatt-hour under different 
load factors at the switchboard or the point at which 
the energy is delivered to the local distribution system 
are shown in the accompanying table. In this connec- 
tion it may be stated that the fixed expenses per kilo- 
watt per day were 14.19c. for the water power including 
the auxiliary steam plant and 7.96c. for the substitute 
steam plant and that the variable or output expense 
was 0.452c. for the said water-power development with 
its auxiliary and 0.855c. for the substitute steam plant. 

AVERAGE COST PER KILOWATT-HOUR AT THE SUBSTATION 

Water Power Plant 


Hours of Daily Use and Steam Aux. Substitute Steam Plant 
1 14. 64c 8.8lc 
2 7.55 4.83 
3 5.18 3.51 
3 4.00 2.84 
5 3.29 2.45 
6 2.82 2.18 
7 2.48 1.99 
8 2.29 1.85 

10 1.87 1.65 
12 1.63 1.52 
14 1.45 1.42 
16 1.34 1. 
18 1.24 1.30 
20 1.16 1.25 
22 1.10 1.22 
24 1.04 1.19 


These figures represent the cost of the electric energy 
up to the time it is delivered to the local distribution 
system only and do not include the distribution ex- 
penses nor the commercial and general expenses. These 
items were excluded from the comparisons because they 
are not affected by the method of operation and ordi- 
narily are as high under water power and mixed water 
power and steam generation as under all-steam gen- 
eration. 





Most of the risks in the water-power field are due to 
the large amount of money required and the hazardous 
conditions under which this must be expended and the 
plants, when completed, operated. The investment re- 
quired in water-power developments in proportion to the 
gross earnings is greater than is the case in practically 
all other undertakings. 











May 20, 1924 


POWER 


+ ae mee 











Taking the Indicator Diagram 
of a Steam Turbine 


T IS not difficult to imagine a thoughtless person 

asking casually how an indicator diagram may be 
taken from a steam turbine. Obviously, there is no 
reciprocating motion, and no closed diagram can be 
obtained from any one point along the path of expan- 
sion, since such a pressure does not vary at a con- 
stant load. 

The basic idea behind such a query is not so foolish 
as it may appear, however. A record of internal engine 
pressure serves the dual purpose of indicating mechani- 
cal faults and the condition of the steam during the 
expansion cycle. Since turbines first came into com- 
mercial existence, it has been customary to read pres- 
sure at one or more points along the expansion path 
in large machines. Internal faults are thus made ap- 
parent. By extending this plan so as to embrace a 
large number of points, bleeding troubles have been 
detected which could not have been sensed by an 
observer standing beside the unit. The first function 
of an indicator diagram is thus represented. 

While the pressure-volume curve in an engine is an 
accurate measure of work done on the moving element, 
this is not essentially true of a turbine. In the latter 
case steam friction is an important factor. Heat gene- 
rated by the churning action of the revolving element 
and eddies in the nozzles, is returned to the stream. 
Pressure for a given volume after an expansion has 
occurred, is ordinarily greater than that corresponding 
to an adiabatic expansion curve. 

If the piston of an engine rubbed severely at the 
beginning of the stroke and heated the cylinder walls, 
thereby heating the steam, it is conceivable that an 
indicator diagram might show a higher mean effective 
pressure than that of adiabatic expansion from initial 
conditions. Cylinder friction, however, does not usually 
amount to so much in practice. Besides, there is cooling 
during admission due to the temperatures of exhaust 
acting on the cylinder walls, so that the tendency is to 
produce a diagram giving less than the theoretical limit 
of work. 

Since the pressure-volume curve of a turbine would 
be less convenient for analysis than that of an engine, 
steam pressure is ordinarily plotted on a Mollier dia- 
gram, where heat content and relative dryness are also 
indicated, volume not being included. The “condition 
curve” as it is called, is shown elsewhere in this issue 
for a large turbine. 

In order to plot such a curve in practice, pressure 
and relative dryness must both be determined at points 
along the path of expansion. The work of each stage 
may then be calculated, and if the designed conditions 
are known, the internal efficiencies may be found. The 
engineer is primarily interested in knowing the over-all 
efficiency and indications of mechanical imperfections. 
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The former can be derived (neglecting leakage) from 
the throttle and exhaust conditions of steam or by 
measuring condensate. The comparison of actual stage 
pressures with those for normal condition will indi- 
cate the nature and extent of the ordinary mechanical 
faults if present. The steam-turbine indicator diagram 
for practical purposes, therefore, consists of a pressure 
curve, or series of points along the path of expansion, 
without regard to volume, to be compared to designed 
values, for the indication of mechanical conditions only. 
For indicating efficiencies, these should be plotted to 
known steam conditions as shown. A lowering of effi- 
ciency displaces the condition line toward the right 
of the Mollier diagram where higher heat content at 
exhaust would be indicated. 


Increasing Importance of 
Metallurgy to the Engineer 


ROM the installation of the first power house until 

the present time part of the engineer’s duty has been 
to select metals and alloys best suited for special serv- 
ices. It has been necessary, in some instances, to 
contend with the “growth,” such as occurs in some 
materials under the influence of steam, before such a 
phenomenon became of general scientific knowledge. 
He has, in a way, been his own metallurgist. 

On the other hand, engineering advancement has re- 
quired the production of materials suited to special 
purposes. The trained metallurgist has developed a 
field of his own, with many symbols and terms that have 
little significance to those of other pursuits. Strange 
to say, recent power-plant developments have served 
to bring more strongly into the foreground of power- 
plant work, processes and specifications derived from 
research in the metallurgical laboratory. 

In the field of higher pressures and temperatures it 
is desirable to avoid trouble due to new conditions 
as far as possible. The trained metallurgist has been 
called upon to specify tests for materials, conditions of 
manufacture, and to develop materials better fitted to 
extreme conditions. Steel is no longer simply an im- 
proved form of iron, and cast steel another material of 
definite and easily defined quality. Some heat-treated 
cast steels with high tensile strength and other proper- 
ties for special service, may make ordinary mild ma- 
chine steel appear in the light of an inferior material. 
In some instances cast iron has proved superior to cast 
steel where steel was supposed to have the advantage. 

Designing and operating engineers may be called 
upon to deal not only with specifications of composition, 
but also with those of heat treatment, crystalline struc- 
ture, dynamic tests, etc., in their relation to actual 
service and continuity of plant operation. For a thor- 
ough understanding of practical problems, some of the 


specialized knowledge identified with metallurgy will be 
found advantageous. 
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Get the Job Done! 


ECENTLY, at a meeting of operating engineers a 
number of successful veterans told the younger 
men the steps by which they rose from lowly jobs to 
positions of responsibility. There was a striking simi- 
larity in their stories. Nothing was said about “pull,” 
but a whole lot about hard work and self education. 
One point was stressed above all others by each speaker. 
Expressed in four words it may be written, “Get the 
job done!” The owner does not care whether the 
engineer uses a slide rule or a yardstick, whether he 
reads instruments or dime novels, whether he wears 
a white collar or a jumper; all he wants is a plant 
he never has to think about, but that turns out the 
power and the service with the minimum of friction 
and over-all expense and a maximum of dependability. 
The engineer with a single eye to these results and 
without too many set notions as to the dignity of his 
position, and other incidentals, is on the right track. 
The engineer is, or ought to be, an executive. There 
are many ideas of what a good executive should be 
like. Some say he should be a stern man of the sort 
that puts the fear of God into his subordinates. Others 
say he should be kind and humane. As a matter of 
fact both these types of executives have been suc- 
cessful and both have been unsuccessful. The 
definitions miss the real point. The best attitude un- 
doubtedly varies greatly with the conditions, the type 
of help and the personality of the executive himself. 
There is, however, one definition of an executive that 
goes to the very root of the matter, a definition that 
seems unlikely ever to be improved upon. “A good 
executive is a man who makes the things happen that 
ought to happen, and keeps from happening the things 
that ought not to happen.” This fills the whole bill. 
It matters not whether the boss gets his own hands 
dirty now or then, or whether his right-hand man John 
really does all the work, while the boss sits back in 
his swivel chair. If things somehow always turn out 
the way they ought to, the boss must be given the 
credit. If they do not, he must take the blame, though 
he can show that no man ever worked harder. 
Incidentally, one of the things that “ought to happen” 
is substantial recognition of the engineer’s services by 
the management. If the engineer does not somehow 
manage to obtain this, he falls short of all-round execu- 
tive ability in that he does not successfully handle one 
of the most important of his personal affairs. 


Application of Synchronous 
Motors to Auxiliary Drives 


UCH has been said and many recommendations 

have been made regarding the application of syn- 
chronous motors to industrial-equipment drives as a 
means of improving the power factor of power systems. 
However, littfe attention has been directed to the power 
factor of the auxiliary load in the power station. Con- 
trary to what might be expected, this load is generally 
one of the worst offenders against the power factor of 
the system. Since the auxiliary load may represent 
as much as five or six per cent of the total output of 
the main generators, it has an appreciable effect on 
the power factor of the station load, especially when 
the power factor of the auxiliary load drops to about 
fifty per cent, as it does in some cases. 
All auxiliary drives are not applicable to synchronous 
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motors, but some of the largest are, such as the cir- 
culating-motor pumps, motor-generator sets, air com- 
pressors, and forced- and induced-draft fans, where 
they are operated at constant speed. In one station 
synchronous motors are being applied to driving cir- 
culating-water pumps with satisfaction, but this is an 
exception for this class of auxiliary.drive, although the 
application of synchronous motors to pumping loads 
outside the power house is considered good engineering. 
The record that some of the latter drives, under full 
automatic control, have established would be difficult 
for an induction motor to surpass. 

A motor-generator set is considered ideal for syn- 
chronous-motor drive, both in substations and in the 
industrial field. Nevertheless, in some of the modern 
power stations alternating- to direct-current motor- 
generator sets of three and four hundred horsepower 
capacity have been installed using induction motors. 
Such practices do not appear to be in accord with the 
attitude of many of the power companies toward their 
customers, who are penalized if the power factor of 
their power loads is below a specified value. A cus- 
tomer could hardly be criticized for feeling that he was 
being discriminated against when it is made mandatory 
that he go to additional expense to install a synchronous 
motor on the same kind of drive that an induction motor 
was used on in the power plant that supplied the power. 
The more general adoption of synchronous motors to 
auxiliary drives in large power plants would undoubt- 
edly have a healthy effect on the question of power- 
factor correction, which vitally affects the economic 
generation and distribution of power. 





The diversion by the Sanitary District of Chicago 
of ten thousand second-feet of water, instead of four 
thousand second-feet allotted by prior arrangement, 
from the Great Lakes and in consequence, according to 
many interested, the lowering of lake levels with con- 
sequent damage to shipping, ports, and the lessening 
of water for power at Niagara Falls, has aroused our 
friendly Canadian neighbors to vigorous protest. They 
are firm in their belief that the lake waters should not be 
so used and that Chicago should put in a modern sewage 
plant. They also contend that the excess of six thou- 
sand second-feet of water is really wanted by Chicago 
for power purposes by the Sanitary District. The mat- 
ter is now in the hands of the United States Supreme 
Court, and a decision from it is expected before the 
end of the year. To make matters sure in the future, 
in regard to this important matter, however, they have 
suggested and Secretary Hughes has included in his 
official letter, provisions that the Joint Engineering 
Board for the St. Lawrence waterways project “shall 
be directed to inquire into the extent to which water 
levels in the St. Lawrence River and below Montreal, 
as well as the river and lake levels generally, will be 
affected by the execution of the project.” 





Sunlight is one of the best antidotes against dis- 
ease; likewise publicity is an effective check upon 
questionable practice. This was recently illustrated 
by the spot light being thrown on an attempt by the 
New York Board of Education to spend four million 
dollars in replacing seven dollar grates of a satisfactory 
type with thirty dollar grates of a favored make in 
the face of adverse recommendations by the mechanical 
engineer of the department. 





as 
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An Examination Question 


In looking over some old papers in my desk, I ran 
across some examinations containing the following 
question, which may be of interest to Power readers: 


The X Manufacturing Co. is operating a 150-kw. Diesel 
engine direct connected to a generator. The equipment cost 
originally $46,000 complete. The annual fixed charges 
amount to 16 per cent of this. The attendance cost is 
$7,500, and the charge for water and supplies is $1,400. 
The engine runs 7,200 hours a year with a load factor of 
80 per cent. The records show that the cost of fuel has 
averaged 0.68c. per kw.-hr. delivered at the board. The 


cost of oil is 7éc. per gallon weighing on the average 73 
pounds. 


The Y Engine Co. proposes to install a similar engine of 
their new design in place of the present engine, which they 
are going to take as part payment. 

They claim that allowing an increase in fixed charges 20 
per cent of the additional investment of $3,900, a decrease 
in attendance cost of $500, water and supplies to remain 
the same, the improved economy will reduce the cost of the 
power. Their claim is based on the following test results: 

Kilowatts developed, 153.6; duration of test, 1 hr. 2 min.; 
kilowatt-hours developed during test, 184.32; fuel consumed, 
108.75 lb.; heat value of the fuel, 20,558 B.t.u.; fuel con- 
sumed per kw.-hr. 0.59 Ib.; efficiency of generator, 80 per 
cent; ratio of fuel to air used, 1: 18.2; temperature engine 
room, 74 deg. F.; temperature exhaust, 785 deg. F.; specific 
heat of exhaust gases, 0.24; temperature of cooling water 
inlet, 43 deg.; outlet, 156 deg.; weight of cooling water, 
11,487 lb. 


Examine carefully this proposition and submit report. 

I should like to have some practical criticism on this 
question from readers of Power. 

Worcester, Mass. CARROLL F. MERRIAM. 


Best Results Secured by Using Firebrick 
of Uniform Thickness 


Increased thermal efficiency and the modern tendency 
toward high overloads have greatly increased the sever- 
ity of the service that boiler-furnace brickwork is called 
upon to stand, and to a great extent the life of the fur- 
nace is dependent upon both the quality of the fire- 
brick and the workmanship entering into its con- 
struction. 

In general, fire-clay brick found to be especially good 
for high-temperature conditions will be found to be 
made of a selected mixture of soft and flint clays, in the 
middle range of hardness, rather above the average in 
porosity and below it in density, and the brick will be, 
when fractured, rough in texture, with the flint-clay 
nodule areas prominent. In the manufacture of flint- 
clay fire-brick the well-mixed raw materials are placed 
in molds and tamped by hand, and after air drying, the 
unburnt brick is machine-pressed before being placed in 
the kilns. It follows that any particular shipment of brick 
will have been molded by a large number of individuals 
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of varying muscular 


strength, 
shrinkage of the brick in the kiln will not be uniform, 
owing to the personal equation in the molding. Varia- 


and that the _ initial 


tions of i in. in thickness have been noted in a ship- 
ment of high-quality firebrick. 

Firebrick, when laid in a furnace, should be dipped in 
thin fireclay or “cement” and then rubbed and tamped 
into place and under no circumstances should be “but- 
tered.” As each course of wall is laid, it should be 
grouted with a very thin fireclay, and after the grouting 
has been brushed in the joints and all joints filled, the 
surplus should be entirely removed from the top of 
that course. 

In order to obtain the required thin joints and proper 
bearing contact between courses, it is necessary that the 
brick be of uniform thickness with a maximum varia- 























Shear and comb type of caliper used for sorting firebrick. 


tion of plus or minus 7s in. The output of some of the 
best kilns does not come within these limits, and for 
first-class work it is necessary that the firebrick be 
calipered and sorted into 2%-, 24- and 2%-in. groups. 
Two types of calipers, as shown in the illustration, have 
been devised for this purpose. The “comb” type is made 
out of a piece of No. 16-gage galvanized iron with one 
edge turned over for a grip. The “shear” type is cut 
from 3-in. plate. The contact faces should be about 2 in. 
square in order to insure self-centering, and slightly 
convex in order to overcome angularity when used on 
very thick or very thin brick. The variations in thick- 
ness are indicated on an enlarged scale, by the sliding 
index between the grips M. S. GEREND. 
Powell River, B. C. 








832 POWER 


Connecting Up Power Factor Meters 


One of the difficulties experienced in switchboard 
wiring is in making the proper connections of two- and 
three-phase power-factor meters. The most common 
mistake is disregarding the polarities of the potential 
transformers used with the instrument. If the potential 
leads are not connected to the correct studs—that is, if 
the two ungrounded leads are interchanged by mistake 
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Diagram of connections for three-phase 
power-factor meter 


—the field of the meter will rotate in the opposite 
direction, relative to the current coil, to that for which 
the meter was designed, thereby causing the pointer to 
tend to indicate leading power factor instead of lagging 
or vice versa. 

On first thought it might be supposed that the revers- 
ing of the current transformer leads would serve the 
same purpose as interchanging those of the potentials, 
but this is not so, since in the first case the direction of 
an alternating field is changed and in the second the 
direction of the rotating field is reversed. The connec- 
tions for commercial type of three-phase power-factor 
meter is given in the figure. 

A simple way to check the connections of a three- 
phase meter is to short-circuit the current leads. If the 
connections are correct, the pointer will tend to move 
toward the lag end of the scale. E. H. STIVENDER. 

Springdale, Pa. 


Selling the Industrial Plant Bled Steam 


Central-station competition for the industrial plant’s 
electric load is a paramount consideration. An indus- 
trial plant is not likely to stop generating its own proc- 
ess (or heating) steam and continue to make its own 
electricity. It is not likely even to consider it. On the 
contrary it is likely—not to say certain—to meet highly 
organized efforts emanating from the central-station 
interests to induce it to stop generating electric power, 
because of the saving (?) effected through the use of 
the central-station product. 

There arises that profound question, “If we stop 
generating our own electricity, how much will we save?” 
The plan followed by the writer anticipates this ques- 
tion, which not only may be asked, which not only will 
be asked, but should be asked, and answered, periodically. 

It has been suggested that extracted steam be fur- 
nished to departments that can use it in lieu of live 
steam at “cut rates”; (that is, apply all the saving 
toward reducing the price of the bled steam) in order 
to induce them to use it. This, in the writer’s opinion, 
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should not be regarded as an answer to the problem of 
division of charges or savings, but rather as a purely 
temporary educational or advertising feature like an 
“opening sale” of a store—if resorted to at all. 

The way to get the department to use bled or exhaust 
steam is not to cut the price, but to arrange the supply 
so that all the bled steam is used before live steam is 
available. Then by proper meters have the necessary 
check. This is not nearly so hard to do as is ordinarily 
supposed. It pays handsome dividends. Finally, it 
has in most cases the redeeming attribute of simplicity. 

Dayton, Ohio. G. B. RANDALL. 


Operating the Trap with Exhaust in Place 
of Live Steam Improves Operation 


In the operation of our plant we experienced con- 
siderable trouble with a high-pressure steam trap, and 
it occurred to me that the changes we have made in 
the trap connection in eliminating the trouble, may be 
of interest to other readers. 

The trap was originally connected as shownein the 
sketch, the steam inlet being connected to the boiler 
rressure (150 lb.) and the water discharge piped to 
the sewer 25 yards away, with a 3-ft. riser and check 
valve at the discharge end. The trap worked nicely 
as long as the steam valve was tight, but as soon as the 
valve leaked more steam than would discharge through 
the vent valve, which was about }-in., the steam pre- 
vented the trap from filling with water, and unless the 
glands on the inlet and discharge trunnions were loose 
the trap would dump and hang up. 

With a view to overcoming these troubles, we changed 
the connections as shown. The steam inlet of the trap 
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Changes made in trap connections 


was transferred from the high-pressure steam line to 
the exhaust line of the condensate pump, which carried 
about 3 to 4 lb. pressure. We also reduced the length 
of the discharge line about 75 ft. and eliminated the 
riser and check valve at the discharge end. Since these 
changes were made, the trap works perfectly and the 
tighter (in reason) the trunnion glands are pulled the 
better it works, as it secures a greater charge of water 
before dumping. 

This not only improved the operation of the trap, but 
saved considerable live steam as well. R. A. HALL. 

Macon, Ga. 
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“The Pat on the Back”’ 


In looking over the files of articles that I have clipped 
from Power, I happened to run across the foreword 
entitled, ““The Pat on the Back,” which appeared in the 


Jan. 17, 1922 issue. I wish to confess as an engineer 
that that article fits my case closely. We have a plant 
that it is a pleasure to work in. It is at all times kept 
in such a condition that when the officers visit our fac- 
tory or when visitors call, the first place to which the 
superintendent takes them is the power plant. Our 
plant is three years old and is considered very efficient. 
We have been producing power for one cent a kilowatt 
operating cost alone, exclusive of exhaust steam for 
heating. Here are several lines I caught from letters 
that came from our New York office: 

“We know the question of economy can best be de- 
termined at , as you have the means and the engi- 
neer has the ability to figure this out.” Again, “On 
Mr. ’s return he informed me that he stopped off 
for a visit to your factory and he makes a very glowing 
and flattering report on both the condition and opera- 
tion of your engine room. This is very gratifying and 
I wish that you would advise your engineer.” 

I have been engineering for twenty-three years and 
have held good position in that time, every one of them 
a promotion, but this is the first time that my employers 
have come out and given me a “pat on the back.” 

Cincinnati, Ohio. C. MATTHEW. 








Using the Welding Outfit in Renewing 
Babbitt Bearings 


I read with interest the article by Thomas Hall in 
the Feb. 12 issue, “Using the Welding Outfit in Renew- 
ing Babbitt Bearings,” but I must take exception to his 
method of procedure because it is not so efficient as his 
article might lead one to believe. 

In the first place the high temperature of the weld- 
ing flame (approximately 6,500 deg. F.) is unnecessary, 
costly and detrimental to employ for the lining of bear- 
ings with babbitt metal. The heat produced by the 
welding flame is more than ample for the purpose, and, 
as is well known, the question of heat is most impor- 
tant, the. temperature at which any babbitt metal is 
melted or poured affecting it as to structure, strength, 
ete. 

The method of renewing babbitt bearings by using 
the welding outfit is not a new idea. I have seen it 
employed to some extent for lining automobile engine 
bearings in various repair shops, but solely because 
it was the only source of heat available for the work. 
In all cases where it is absolutely necessary (emergency 
or otherwise) to use a torch or blowpipe flame, ordinary 
acetylene or gas will be found more economical and effi- 
cient than the oxyacetylene welding outfit. With acety- 
lene or gas the additional cost of oxygen is eliminated 
and more suitable flame temperatures are obtained. 
However skillfully performed, it will be found that the 





bearing surface is not so smooth when torch or blow- 
pipe is used as when correct methods are employed with 
suitable babbitting mandrels. With torch or blowpipe 
methods the surface is usually composed of longitudinal 
layers of babbitt, somewhat similar to welding lines 
obtained on aluminum and lead by employing oxyacety- 
lene welding; hence, the time of the machining opera- 
tion is more likely to be increased instead of “cut in 
half.” Experience has shown that to “build up the 
surface to the required height” on worn babbitt sur- 
faces is a practice not to be recommended if the best 
results are desired. The old babbitt surface generally 
contains oil, dirt and other foreign matter, and some- 
times the babbitt is in a cracked or flaky condition. 

To renew babbitt bearings effectively, it is necessary 
to remove the old babbitt lining completely, preferably 
in a pot of molten metal kept at a temperature of about 
695 deg. F. If the molten-metal receptacle is not avail- 
able, employ a gas blowpipe, or ordinary blowlamp flam* 
to fuse the babbitt. Occasionally, it will be found wher 
a bearing lining has been run out, that the surface c:::- 
tains black spots or streaks; these should be remo: ' 
by scraping, filing, etc., before attempting to retin th» 
shell. When the surface is properly cleaned, cover ‘1.2 
parts not to be tinned with a clay wash or a thin mi:- 
ture of graphite and water. Swab the bearing surface 
with zinc chloride and then tin the shell by immersing 
it in a pot of molten solder. The bearing should be 
babbitted immediately after tinning so as to utilize 
the heat obtained. 

Care must be taken not to overheat the metal during 
the melting operation, as an overheated babbitt is more 
or less brittle. If the metal has been overheated acci- 
dentally, it should be cooled down at once, before it is 
poured into the bearing. If the metal is to be kept hot 
for any length of time, it should be covered with a thin 
layer of powdered charcoal or graphite. The bearing 
into which the molten babbitt is poured, and also the 
mandrel shaft, or jig, should be heated to around 300 
deg. F., otherwise the lining is likely to resist its con- 
tact with the cold surface, thus causing shrinkage and 
an imperfect bearing. 

It is quite necessary, when pouring babbitt linings, 
that the temperature does not exceed 890 deg. F., as in 
certain grades of babbitt the metal is irreparably dam- 
aged if this temperature is exceeded. With regard to 
the time taken to renew a complete bearing for a 125- 
to 300-hp. motor (30 to 45 minutes as given by Mr. 
Hall), it may be of interest to mention that in our 
shops a large number of bearings for passenger and 
freight cars are tinned and lined daily at the average 
rate of ten per hour, and successful results have been 
made by casting a serviceable finished surface from 
the mold and bedding it directly onto the journals. 
It was formerly common practice for the _ bear- 
ing, after being lined with about * in, thickness of 
babbitt, to be bored out in a machine and finished off 
by hand. 


It may be of interest to mention that the success of 
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a bearing metal depends more upon structure than ab- 
solute composition, the proper distribution of a number 
of the tin-antimony crystals in a softer matrix of tin 
or lead being esential. In other words, the need of 
having a proper microstructure in a babbitt metal is 
always of far greater importance than its exact aggre- 
gate chemical composition. 


Manchester, England. E. ANDREWS. 


Cylinder Lubrication When Using 
Saturated and Superheated Steam 


Referring to J. D. Morgan’s article in the April 15 
issue entitled “Cylinder Lubrication When Using Sat- 
urated and Superheated Steam,” the cost of lubrication 
per 1,000 kw.-hr. as mentioned by Mr. Morgan, is out 
of proportion to my experience. In an exhaustive test, 
I conducted recently, for a period of slightly over a 
month, on a lubricating oil offered by a certain oil 
company in place of a competitor’s oil, the following 
data were obtained: 


I ON a ts cc wa nace weed Mak eee hee we waAbe ew Nanen so 


i Cr CE, CE is bce tee Rok e Ree hee eR OOS ede e eee 32 
Total amount of oil used during trial, gal. ..........cee.200- 42 
iy, an 2 C2? Se eee ee ce 51 
Te Ge GD 6 kes 6d ce seeecceceeuneees Corliss, cross-compound 
Average pressure at boilers, Ib. gage .......cccccccccccssees 149 
Average pressure at throttle, Ib. gage.......-.cecceeceecece 144.5 
Average superheat at throttle, deg. FF’... ...cccccccccccccccvcs 29 
Average dryness at cutoff, determined by Prof. J. Paul Clayton’s 

ea ae laa dn nial etn git Seat rR Ge I Ere Oe aT 79 
En  ctensn ence nee reese OL ORE ee meee ees 100 
Averans winton wpecd, Tt. POF WN. 2... becccnevcsevesevecscces 800 
eee NS OE” RS eee eee ray a ee” 1,150 
Total Kkw.-hr. Gelivered ....ccccccccce near ent ape new emerele 883,200 
Cost of off consumed during. trial «.......ccccccccvcccecows $21.42 


Cost of lubricating oil per 1,000 kw.-hr., 
$.0243, or less than 2.5 cents per 1,000 kw.-hr. 

The oil offered did not compare favorably with the 
oil used, and the report, based on the results of the 
trial, recommended the continuation of the use of the 
old oil. 

The use of twenty-five cents’ worth of lubricating oil 
per 1,000 kw.-hr., is in my opinion inexcusable, to say 
the least, even in the smallest size of reciprocating 
engine. Even the use of ten cents’ worth of lubricating 
oil per 1,000 kw.-hr., could be considerably improved 
upon by the proper selection of the lubricating oil and 
the proper training of the lubricating personnel. 

New York City. E. OGuR. 


Relative Cost of Bled Steam 


Under the caption “Relative Cost of Bled Steam,” 
in the April 1 issue, are presented certain heat rela- 
tions in symbolic form which are obviously correct. 
In applying them to a particular case, Mr. Colborn 
obtains results that he interprets incorrectly. In order 
to show this clearly, the writer will use the symbols and 
equations as used by Mr. Colborn. In one equation, 
Re, (We Wa) (He — Te + 82) — Wr (Tr—Te) (4) 

_ W, (H, —T. + 32) 
the quality R, should be defined as follows: When 
bleeding a pound of steam, the ratio of the extra heat 
supplied to the extraction turbine by the boiler, to the 
available heat in a pound of live steam is R,. In the 
given example this is 51 per cent. If the calculation 
were made without reference to the temperature of the 
condensate from the bled steam, the figure would be 
55 per cent, which is the figure Mr. Fisher would arrive 
at by the method he offers on page 339 of Feb. 26 issue. 

This 51 per cent has no bearing on the amount of heat 
in the pound of bled steam. It merely shows that if a 
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pound of steam under the given conditions is extracted 
from a turbine, the increased demand for steam from 
the boiler will be just 51 per cent as great as if a pound 
of live steam were drawn from the boiler and used in 
place of the extracted steam. No consideration is here 
given to the relative heating value of a pound of ex- 
tracted steam and a pound of live steam. 

The quantity R, takes into consideration not only 
Rw as already explained, but also the relative heating 
value of the extracted steam and the live steam. This 
is readily seen from the equation, 

H,—T,-+ 32 
Rn = Rw H,—T, +32 (2) 


. H,—T, . . 
where the quantity ss is the ratio of the 





heating value of a pound of live steam to a pound of 
bled steam. In the example this ratio is as follows: 
H,—T,+ 32 _ 1,192.2 — 180 + 32 _ 
H,—T, +32 1,103 —180+32 198 (9) 
This simply says that a pound of live steam will do 8 
per cent more heating than the pound of bled steam. 
Substituting in equation (2), 
H,—T,-+ 32 
R,, —_ Re H, ae . we 32 





= 0.51 X 1.08 


= 0.56 = 56 per cent (4) 
That is, a pound of bled steam will do the same heat- 
ing as a pound of live steam with the expenditure of 
only 0.56 lb. of steam from the boiler. Therefore the 
bled steam is 100 — 56 = 44 per cent cheaper than 
live steam for heating. This is the correct figure in- 
stead of 5 per cent, as given in the article. The differ- 
ence is vital because if 5 per cent was correct, there 
would be insufficient saving to justify the extra cost 
and complication of using bled steam in the average 
industrial plant. 

Now as to the division of this saving between the elec- 
tricity (or mechanical power) and the heating, there 
are an infinite number of solutions, depending on the 
personal equation. But after periodically mulling the 
thing over for several years, I have concluded that the 
best division is that based on the’ relative amounts of 
heat absorbed. This is readily done in Mr. Colborn’s 
examp": as follows: 

Heat content of live steam —1,192.2 B.t.u. Heat con- 
tent of bled steam = 1,103.0 B.t.u. Heat in 180 deg. F. 
condensate = 148.0 B.t.u. Heat absorbed by turbine 
== 1,192.2 — 1,103.0 = 89.2 B.t.u. Heat absorbed by 
heating system — 1,103.0 — 148.0 = 955.0 B.t.u. To’al 
heat absorbed = 1,192.2 — 148.0 = 1,044.2 B.t.u. Per 





; 89.2 
cent of heat absorbed by turbine — 1,044.2 — 8.5 per 
cent. Per cent of heat absorbed by heating system 


955 
* ae 91.5 per cent. 


The last figure (91.5 per cent) is the same as tha 
H,—T,-+ 32 
H,—T,+32° 
should be charged for at 91.5 per cent of the live steam 
rate. However, in practice possibly 90 per cent is the 
figure that would be used. For example, in the National 
Cash Register Plant the figure corresponding to 91.5 
per cent is 90 per cent, and we actually use 85 per cent 
as the working figure. The 5-point margin in favor of 
the heating system is due to a special local condition 
which has recently been eliminated, and this margin 
will shortly be reduced so that we will use 88 per cent. 


given by the ratio of The bled steam 
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This is mentioned because it is thought reasonable 
to give the heating steam a little insurance covering 
such items as the moisture removed from the bled 
steam by separators, meter errors, etc. In case of argu- 
ment a double-barreled advantage is thus gained. To 
the central-station protagonist it can be truthfully said 
the steam charges to electricity are a little higher than 
they probably should be. To the heat user it can be 
said the charge for bled steam is probably a little low. 

Dayton, Ohio. G. B. RANDALL. 


Utilizing Boiler Blow-Down 


The article in the April 1 issue entitled “Utilizing 
Boiler Blow-Down,” appeals to me as it explains, in 
part at least, what has been something of a mystery 
for many years. 

About thirty years ago I was called on by one of my 
clients to see what could be done to increase the capacity 
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blowing down; and if so, how much? as far as I 
know the late James H. Blessing, of Albany, N. Y., was 
the first to put a device of this nature on the market, 
and in my series of articles entitled “Reminiscences of 
a Veteran Mechanical Engineer,” as recently published 
in Power, I should like to have given Mr. Blessing credit 
for this as well as the invention of the return steam 
trap and many other useful inventions in common use 


_ today, but it could not be crowded in the space allotted 


me. Possibly, if the proposed ‘National Museum of En- 
gineering” develops, as I hope it will, these relics may 
be gathered up for future generations to study; and 
while a volume might be written on this subject, this 
probably is sufficient to show that the article referred 
to as published in Power is worthy of consideration in 
the light of what has already been done. 

The principle on which this device functions is as 
follows: As soon as a fire is started in the furnace, a 
circulation of the water contained in the boiler and 


Blow Off... 





Arrangement of heating tubes and mud drum connected to horizontal return-tubular boiler 


of two small horizontal return-tubular boilers in one 
of his several plants. After looking over all the con- 
ditions, I concluded that the only effective remedy was 
to increase the heating surface of the boilers. 

Accordingly, a drawing was prepared of a method of 
accomplishing this result and submitted to my client 
with a guarantee of at least 35 per cent increased 
capacity. 

Tests were made before and after the installation, 
and the increase in capacity was much greater than ex- 
pected, being about 81 per cent, with an unlooked for 
increase in economy. The owner of the plant was so 
well pleased that during the twelve years that followed 
this first installation and before I retired from active 
business, fifteen other plants were equipped with the 
same device, as occasion required. 

Now the important thing about this device was that 
a continuous blowoff was arranged somewhat as sug- 
gested in the article referred to. That is, during the 
time the boiler was active the scale-forming elements 
in the feed water were being removed mechanically 
and stored up until removed at the end of the week’s run. 
Not an ounce of boiler compound was put in the boilers, 
and once a week the tank was blown down, about a barrel 
of water being lost in the process. The boilers were 
never emptied except when the boiler inspectors wanted 
to enter them. 

Now the question is, Was not some of the economy 
of evaporation due to the fact that the boilers were not 
filled once a week with cold water as well as unnecessary 


pipes is started, and flows in the opposite direction to 
the flow of the gases. As the water passes through the 
downtake A from the shell, four-fifths of it passes 
through the horizontal pipes B to the headers at the 
rear and then up through small vertical pipes to the 
inclined pipes arranged along the brick setting as 
shown, to the vertical header in the uptake in the 
breeching and is delivered into the front end of the 
boiler shell, but the remaining one-fifth is carried 
through a device in the mud drum C that eliminates the 
scale-forming elements in the feed water and holds 
them in solution until it is time to blow them out; 
which time is fixed by the amount of impurities in the 
feed water as pumped into the boiler shell in the 
usual way. 

Simple, isn’t it? Well, the fact is that when I de- 
signed this device about twenty-eight years ago, I 
realized I must find some way to prevent the scale from 
forming on the circulating tubes which were in the 
hottest part of the fire, and I accomplished it in this 
way and the results far exceeded my expectations. 

In my “Reminiscences,” already referred to, I told 
how the click of a valve put a thought into the head of 
my old friend, the late James H. Blessing, which re- 
sulted in the steam loop and later the return-steam trap, 
and it was a similar incident which I often talked over 
with Mr. Blessing that led up to my method of eliminat- 
ing the scale-forming material in the feed water with- 
out the loss of heat in “blowing down.” 


Brooklyn, N. Y. W. H. ODELL. 
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Obtaining Later than One-Half Cutoff with 
Single-Eccentric Corliss Engine 


On a single-eccentric Corliss engine why cannot the 
range of cutoff be made greater than one-half stroke, 
by setting the eccentric back of the 90-deg. position and 
giving the valves negative lap, as in a double-ecentric 
Corliss engine? L. C. 


The range of cutoff of the admission valves could be 
made greater than one-half stroke as in the double- 
eccentric engine, but in a single-eccentric engine setting 
the eccentric back of the 90-deg. position would obtain 
impractical operation of the exhaust valves; for then, 
if the exhaust valves were set without lap, they would 
not open or close until after the beginning of a stroke, 
and this would result in the steam blowing through, 
unless the admission was delayed to some time after 
the beginning of a stroke of the piston. 

If the late release is corrected by adjusting the ex- 
haust-valve rods, to give the valves negative lap, they 
will be closed even later, because closure cannot occur 
until the wristplate has returned to the position it had 
when the valve began to open. This results, since with 
negative lap the time between opening and closing 
would require more than 180 deg. rotation of the engine, 
because the wristplate at the time of the valve opening 
would not have reached its middle position, and more 
than 180 degrees of rotation, or more than one stroke 
of the piston, would be required for carrying the wrist- 
plate to one side and returning it to the position it had 
when the valve began to open. 


Loss of Head from Valves and Fittings 


How is allowance made for loss of pressure in water- 
pipe line caused by valves and fittings? R. BLN. 


The loss of head due to valves or fittings usually is 
expressed in terms of equivalent length of straight pipe 
of the same nominal size. Various formulas have been 
constructed for determining the loss of head due to 
friction in water-pipe lines, based on actual experiments, 
and these have been employed by different authors in 
the compilation of tables giving loss of head per 100 or 
1,000 ft. length of pipe lines of different sizes of pipes, 
for various velocities of the water and for various con- 
ditions of roughness of the pipe surfaces, which must 
be selected by the user of the formula. A simple for- 
mula for loss of head due to friction in water pipes 
suitable for new pipe lines of power plants is: 

H —(4v’ + 5v—2)L 
1200 d 
where H = friction head in feet, v = velocity of water 
in feet per second, L — length of pipe in feet, and 
d — diameter of pipe in inches. 
This formula is intended to apply only to the flow 
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of water through clean straight cylindrical pipes of 


uniform diameter. The friction head caused by bends, 
fittings or obstructions must be added to the friction 
head of the pipe to determine the total head required 
to overcome friction. 

The friction caused by valves and fittings, expressed 
in terms of equivalent length of straight pipe, may be 
taken as follows: 

45-deg.ell = 6 pipe diameters 


90-deg.ell = 30 pipe diameters 
90-deg. tee 60 pipe diameters 
Gate valve 6 pipe diameters 


Globe valve 60 pipe diameters 
Angle valve 90 pipe diameters 
Short bend 20 pipe diameters 
Bend with radius 3 to 10 diameters — 10 pipe 


diameters. 
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Adjusting Elevator Thrust Bearings 


How much end thrust should the worm-gear shaft of 
an elevator have? How is excessive thrust detected? 
What are the remedies? W. H. 


On a properly adjusted machine the end thrust of 
the worm-gear and armature shafts will be not over 
in., although play as great as + in. may frequently be 
found. Such a movement between the thrust bearings 
is too great and should be reduced to not over x: in. 
If the bearing is of a modern ball or roller type, a 
thrust of x: in., when all parts of the equipment are 
heated to, say, 100 deg. F., is sufficient, but * in. is 
not too great. Excessive end play of the worm-gear 
shaft between its bearings causes injury to the bear- 
ings through the frequent and severe hammering effect. 
The motion is also communicated to the brake pulley 
and to all the brake equipment, to the bearings, and on 
direct-current machines to the commutator of the motor. 
The motor bearings may not be injured by end motion, 
but commutators and brushes get out of adjustment 
and are more readily when the end thrust is consider- 
able than when it is properly adjusted. 

The noise and jar, the latter being communicated to 
the drum, drum counterweights and the car, together 
with the visible end motion of the worm-gear shaft, are 
plainly evident when the play is too great. 

A proper remedy is to adjust the thrust bearings 
when this will remedy the defect, but adjustment by 
means of the adjustment device is not always effective. 
and each case may require individual treatment, the 
nature of which cannot be determined without opening 
the thrust bearings. It not infrequently occurs that the 
drum-shaft bearings need adjustment by removing one 
or more liners, or are so badly worn as to require 
babbitting. Since the strain is upward on the bear- 
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ing caps, it follows that no adjustment should be at- 
tempted without relieving the strain on both the car 
and counterweight cables. The drum bearings should 
be adjusted as carefully and as tight as possible, with- 
out causing undue friction and heating. A common 
error on the part of unskilled mechanics in adjusting 
drum bearings is the adjustment of the inside bearing 
without respect to the outer one, the result being that 
the drum shaft will not then be in proper alignment 
with the worm-gear shaft. 


Trouble from Pump Hammering 


We have two vertical Weir type boiler feed pumps, 
one 725x213 in. and the other 11x8x12 in., both of which 
are supplied by the same 4-in. suction line from an 
open exhaust-steam feed-water heater, with the water 
line in the heater about four feet above the suction 
chambers of the pumps. We are troubled with ham- 
mering of the pumps and “banging” in the feed lines 
every time the pumps reverse strokes, no matter what 
may be the speed of the pumps or temperature of the 
water. Would raising the feed-water heater help to 
stop the noise; and how much higher should the heater 
water-level be if the temperature of the water should 
be as high as 208 deg. F.? W.G.S. 


For certain operation in handling water at the tem- 
perature of 208 deg. F., the suction head should be at 
least 10 ft. above the pump suction valves. Otherwise 
trouble is likely to be experienced from the pump’s 
becoming steambound. However, since the trouble 
occurs at all temperatures of the water and for all 
speeds of the pumps, the hammering probably arises 
from sudden reversal or over-stroking of the pumps. 
In this type of pump the length of stroke can be ad- 
justed by nuts on the valve stem. By turning through 
a small angle the spindles that project through opposite 
sides of the valve chest, concentric with the cylindrical 
face of the main valve, admission of steam to the cyl- 
inder can be regulated, independently for an up or 
a down stroke, to slow down the pump when the piston 
is near the end of a stroke, so the water valves may seat 
quietly without causing shock in the connections when 
the pump reverses. 


Kinds of Boiler Corrosion 


What are the different kinds of boiler corrosion and 
how do they act on the material? R. L. 


Boiler corrosion may be general or take the form of 
pitting or of grooving. General corrosion or rusting 
of the surfaces is the least dangerous, as its effect is 
only to reduce the thickness of the original material 
with corresponding reduction of strength. Pitting is 
corrosion that follows into the material in small spots, 
which in the beginning give the surface a pitted appear- 
ance. Eventually, the corrosion in the cavities enlarges 
and overlaps and the more active lines of corrosion 
continue into the material, converting it into a weak 
spongy structure. Grooving is rusting or corrosion in 
furrows where the surface of the metal has become 
cracked from being bent or strained, as at the lap joints 
of a boiler shell. This kind of corrosion is the most 
dangerous, as it usually occurs at joints and places 
where it is detected with difficulty and, once started, 
the depth of the grooving is hastened by corrosion of 
fresh metallic surfaces presented by further cracking 
from bending of the material. 
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Advantages of Equalizing Cutoffs 


When running our 20x42-in. Buckeye engine, with 
about one-half of the normal load, we obtain diagrams 
shown in the illustration. The engine runs under, mak- 
ing 110 r.pm. If the valves are adjusted to obtain 
equalization of load in the H and C ends of the cylinder, 
would the engine operate more economically or would 
the advantage be negligible? We do not care to change 
the valve setting, as with present adjustments the en- 
gine runs smoothly. Pr. Wy. 


There should be better economy from better equaliza- 
tion of the load shown by the diagrams. The H diagram 
shows about 38 lb. m.e.p., and the C diagram shows 
about 61 lb. m.e.p. For the load indicated, it is esti- 
mated that equalizing the cutoffs would result in an 
improvement of about 3 per cent in the economy of 
steam required per horsepower-hour by the H end, but 
no appreciable improvement of the C end, so that for 
this load the greater economy of the engine would be 
between 1 and 2 per cent. Increasing the load to twice 
that shown by the diagrams with the present valve set- 
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Diagrams showing inequality of cutoffs 


ting would improve the economy of the H end, but 
would result in more loss from overloading the C end. 
The engine would be better balanced, should run 
smoother and would wear better and be enough more 
economical to warrant equalization of the cutoffs. 


Fire Tubes of H. R. T. Boiler Must Be 
Kept Submerged 


As in high vertical fire-tube boilers superheating of 
the steam is obtained from having the upper ends of 
the fire tubes above the water line, why cannot super- 
heating be obtained in a horizontal return-tubular boiler 
by carrying the water line below the upper row of 
tubes? J.C. 


In the vertical boiler most of the tube is submerged 
below the water line. In passing up through the tubes, 
the furnace gases are cooled nearly to the temperature 
of the chimney gases before coming in contact with the 
dry portion of the tube. But in a water-tube boiler 
the heated gases from the rear connection enter the 
fire tubes with nearly the same temperature as gases 
of the combustion chamber, and unless the tubes are 
kept covered with water, they quickly become burned 
out. Hence it is both dangerous and impractical to 
rely upon such tubes for drying or for superheating 
the steam. 


[Correspondents, sending us inquiries, should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 


faith of the communications, and for the inquiries to 
receive attention.—Editor. | 
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How Efficient Is an 
Injector? 


HE claim is sometimes made, for 

certain pieces of apparatus, that 
they are 100 per cent efficient because 
they return to the system all the energy 
they consume. The truth of such state- 
ments depends upon the particular defi- 
nition of efficiency. Certainly, from 
any practical point of view, the mere 
fact that it returns to the system all 
the energy it receives does not by any 
means prove that the use of the given 
apparatus will make for the greatest 
fuel economy. 

This is well illustrated by the steam 
injector in its use as a boiler-feed pump. 
Considered merely as a pump, the effi- 
ciency of an injector is very low, since 
it usually delivers only about one per 
cent of the heat in the steam as the net 
work of pumping water. But it is 
evident, from the energy point of view, 
that if one per cent of the supplied 
energy is delivered to the boiler as 
pumping work, most of the other 99 
per cent is likewise returned in the 
form of hotter feed water. The only 
energy that does not get back to the 
boiler is the small amount lost by radia- 
tion and by the overflow when the in- 
jector is started. 


HEAT RETURNED Is Not NECESSARILY 
HEAT “SAVED” 


Taking the energy in the steam sup- 
plied as 100 per cent, let us say that 
one per cent appears as pumping work 
and 95 per cent as additional heat in 
the feed water, while 4 per cent dis- 
appears in overflow and _ radiation 
losses. Then, in the heat-balance dia- 
gram, a small section of the heat out- 
put of the boiler would make a short 
loop through the injector and return 
immediately to the boiler, after drop- 
ping 4 per cent of its initial amount in 
the losses. On its face the operation 
looks much like taking one dollar out 
of the bank and immediately putting 
back 96 cents. However, the case can- 
not be as simple as this or feed pumps 
would never have replaced the simpler 
and cheaper apparatus. The injector, 
in returning to the boiler practically all 
the heat it rece’ves, by no means prac- 
tically balances the account. It always 
wastes fuel to heat feed water by steam 
from which the maximum amount of 
power has not first been obtained. 

If the injector were replaced by the 
more efficient duplex pump, a smaller 
amount of steam would be needed to 
pump the feed water. By exhausting 
this steam to an open heater, the heat 
in the steam supplied would be returned 
to the boiler as in the case of the injec- 
tion. There being a smaller weight 
of steam used, however, the resultant 


feed temperature would be lower than 
with the injector. This would leave 
room for some more feed heating which 
could be done by the exhaust of forced- 
draft fan engines, stoker engines, etc., 
any deficit being made up by steam 
from the main unit. 

Whatever use is made of the power 
from units that exhaust to the heater, 
it is evident that more and more power 
can be obtained as a “byproduct” in 
heating the feed water to a given tem- 
perature, as these engines are made 
more and more efficient. 

There are, it is true, certain circum- 
stances where this fact has no particu- 
lar significance. A good example is the 
donkey boiler used by building contrac- 
tors. With such outfits it is not gen- 
erally worth while to use the exhaust 
of the “main unit” to heat the feed 
water, and no forced-draft fans or 
other power-consuming auxiliaries are 
used. In such a case the use of an in- 
jector does not displace exhaust steam 
which would normally be used for feed 
heating. 

In the ordinary non-condensing sta- 
tionary plant the apparatus that ob- 
tains the greatest amount of power out 
of a pound of steam is the main engine 
or turbine. It is then desirable, from 
the point of view of economy, to do as 
much of the feed-water heating as pos- 
sible with the exhaust of the main unit. 
This could be accomplished by shutting 
down all steam-driven auxiliaries and 
driving fans, feed pumps, etc., by belts 
or electric motors from the main unit. 
However, except in special cases, the 
auxiliaries cannot be conveniently 
belted to the main unit. Similarly, 
electric drive of feed pumps and draft 
fans is not generally employed in small 
isolated plants, because it is important 
that these auxiliaries be operable when 
the main unit is shut down. This objec- 
tion does not apply where some other 
source of current is available during 
the shutdown period. 

Where steam drives are used, their 
efficiency has a direct bearing on sta- 
tion economy. The more efficient they 
are the less their exhaust will heat the 
feed water. This in turn will give just 
that much more opportunity for utiliz- 
ing the exhaust of the main unit. That 
this will save fuel is easily shown by a 
simple computation. Suppose the main 
unit (non-condensing) has a steam rate 
of 25 lb. per hp.-hr when delivering 
400 hp., and that the auxiliaries, at the 
same station load, consume 1,500 Ib. per 
hour altogether. The total steam con- 
sumption of the station will then be 
11,500 lb. per hour. Allowing, say, 
1,000 B.t.u. per lb. as the heat that 
exhaust steam can supply to the feed 
water, it can easily be figured that the 
available exhaust from the auxiliaries 
is not quite sufficient to heat the feed 
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water from 70 deg. to 210 deg., leaving 
a slight excess to be handled by the ex- 
haust of the main unit. In this case, 
however, such a computation is un- 
necessary, as it is assumed that the 
plant is operating non-condensing, in 
which case there is a big excess of main 
unit exhaust over that needed for fee:! 
heating. 

Suppose, now that more efficient aux- 
iliaries are installed, so as to cut the 
total steam consumption by the aux- 
iliaries down to, say, 750 lb. per hr. 
The 750-lb. reduction in steam consump- 
tion will be a clear gain, since the 
boilers will have that much less steam 
to generate, and the feed temperature 
will still remain 210 deg. The amount 
of main-unit exhaust steam going to 
the atmosphere will be reduced by 
750 Ib. 


HEATING WITH BLED STEAM 


In a condensing plant, where no pro- 
vision is made for bleeding steam from 
the main unit, an increase in the effi- 
ciency of the auxiliary engines would 
not result in any improvement in plant 
efficiency if carried beyond the point 
where the feed water could absorb all 
the auxiliary exhaust. Any further re- 
duction in the steam rate of the auxili- 
ary engines would merely result in a 
lower feed temperature which would 
counterbalance the reduction in total 
steam requirements. The assumed con- 
dition is, however, artificial. Except in 
the case of a simple engine running 
condensing, there is nothing to prevent 
bleeding steam for feed heating from a 
condensing engine or turbine. In a com- 
pound engine steam may be bled from 
the receiver, while with a turbine steam 
may be bled from an _ intermediate 
stage. 

Such a bleeder connection having 
been made, any reduction in auxiliary 
steam consumption increases plant econ- 
omy. It is true that each pound of 
steam saved by the auxiliaries means 
an extra pound to be bled from the 
main unit. But for each pound bled 
only a fraction of a pound of additional 
steam need be supplied at the main 
unit throttle to maintain the power out- 
put. The difference is a net saving. 

This idea of squeezing the maximum 
amount of power out of steam used for 
heating the feed water reaches its high- 
est technical development in some of 
the larger stations which can afford 
the refinements of a complex heat- 
balance “hook-up.” Some of these sta- 
tions bleed steam for feed heating at 
three or four points, the feed water 
being first heated by the lowest-pres 
sure steam, then by a higher pressure 
etc. In this way each stage of the 


heating is done by steam from which 
the maximum amount of power ha: 
first been obtained. 
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New and Improved Equipment 
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Remote Boiler Gage Glass 


A gage glass designed especially for 
showing, at a point some distance away, 
the water level in.a boiler has been 
developed recently by the Pneumercator 
Company, Brooklyn, N. Y. A view of 
the instrument is shown in Fig. 1 and 
the method of connecting it to the 
boiler in Fig. 2. 

The device consists in principle of 
an inverted U-tube the two legs of 
which are connected to the boiler drum. 
The glass tubes in the instrument (See 
Fig. 1) are connected together at the 
top, but are separated at the bottom by 
a division wall in the hollow base. 
When the boiler pressure is applied, the 
trapped air in the base is compressed 
within the range of the glass tube of 
the indicator. 

The steam space of the boiler is con- 
nected to a small chamber or maximum 
tube provided with radiating fins, which 
serves as a condenser and fills the left- 
hand pipe with water. Two 2-in. pipes 
connect the lower side of the maximum 
tube to the legs of the U-tube, and one 
pipe is also connected to the water 
space of the boiler. 

In operation, the pipes connecting the 
instrument are filled with water and a 
cushion of air is trapped in the upper 
part of the inverted tube; the left- 
hand connecting pipe remains filled 
with water of condensation from the 
maximum tube while the water level in 
the right-hand pipe remains at the 
same level as the water in the boiler. 
Hence, the levels of the water in the 
two glasses are different, owing to the 
different heights of water in the two 





pipes, and this shows how far the water 
level in the boiler is from the top of 
the glass. 


New Model of Defender 
CO. Recorder 


The Defender Automatic Regulator 
Co., St. Louis, Mo., has recently added 
to its line of boiler room instruments 
an improved model of its CO. Recorder 





Fig. 1—View of instrument with front 
cover removed 


which embodies certain special features. 
These include the employment of a 
small motor-driven centrifugal pump to 
circulate the water in the machine and 
the elimination of injector or siphon 
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Fig. 1—Remote 
gage glass 
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Fig. 2—Method of connecting gage glass 


to the boiler 


to draw ihe flue gas through the instru- 
ment. 

Referring to Fig. 1, which shows the 
instrument with the front cover re- 
moved, it will be seen that the parts 
are so arranged as to make them read- 
ily accessible from the front. With the 
exception of the clock for revolving 
the chart, the motor for driving the 
pump and a few pieces of connecting 
tubing between the tanks, it is entirely 
a mechanical apparatus on which re- 
pairs can be made in any small ma- 
chine shop. The employment of a small 
pump co circulate the water in the 
instrument obviates the usual water 
and drain pipe connections, the flue gas 
and motor circuit being the only con- 
nections required. 

The cycle of operation is as follows. 
When the motor is started, the water 
in the lower tanks is pumped into the 
upper tank, which contains a float. As 
the water is pumped out of the lower 
tank, flue gas from the boiler is drawn 
in through a filter fitted to the top of 
the instrument. As the water rises 





Fig. 2—Provision is made for conven- 
iently connecting Orsat 


in the upper tank, the float operates a 
throw-over switch and stops the pump 
and at the same time operates a three- 
way valve and shuts off the supply of 
gas from the boiler. 

When the pump stops the water re- 
turns by gravity to the lower tanks 
and this causes a small sample of gas 
to be trapped and forced over in the 
caustic-potash solution, which absorbs 
the CO., and the remainder of the gas 
passes into a bell float and operates 
the pen arm. When the water again 
reaches the lower level in the upper 
tank, the float causes the switch on 
the motor circuit to close and the gas 
valve to open, and the cycle is re- 
peated. 

The instrument is fitted with an 8-in. 
chart which is copyrighted. To save 


computations, the chart shows not only 
the percentage of CO., but the theoreti- 
cal corresponding percentage of excess 
air used, percentage. of preventable 
fuel loss at 580 deg. flue-gas tempera- 
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ture and the pounds of air per pound 
of fuel. 

Provision is made on the front cover 
of each instrument for holding an 
Orsat, a gas connection being provided 
at the right-hand side of the case. This 
makes it possible to obtain a reading 
on the Orsat simultaneously with the 
recorder. The recorder is normally set 
to take a reading every three minutes 
and this can be increased or decreased 
as desired. 


New Type of Removable 
Oil Switch 


A new line of switch gear of the 
vertical draw-out type, Figs. 1 and 2, 
has recently been developed by Fergu- 
son Pailin, Ltd., Manchester, England. 
This design is virtually two breakers in 
one tank, one for each set of busbars. 
Normally, one switch is open when the 
other is closed, and only when used as 
busbar tie are both switches closed 
together. Each of the two breakers 
has its own system of operating levers 
and each is provided with its own 
closing solenoid and shunt trip coil, so 
that normally the selection of busbars 
is done from the control board. The 
double switch arrangement practically 
enables one switch to be used as a 
stand-by for the other; if one of them 
has operated on a heavy fault and there 
is not time to inspect the arcing con- 
tacts, the other can be put into use 
through the emergency busbar im- 
mediately. 

Each unit has its own raising and 
lowering gear for the breaker, which is 
motor operated, thus facilitating inspec- 
tion of the contacts. The tank with oil 

















Fig. 1—Oil switch completely assembled 


14 tons can be lowered to the isolated 
position in half a minute, and the tank 
is lowered for inspection of contacts 
within three minutes without labor on 
the part of the attendant. 

The unit consists of two main por- 
tions, one fixed and the other remov- 
able, the latter situated below the 
former and moving only in a vertical 
direction. The electrical connection be- 
tween the two is by means of vertical 
isolating plugs and sockets. The fixed 
portion consists of two sets of busbar 
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and isolating plug chambers, one'set of 
circuit-isolating plug chambers and in- 
strument-transformer chamber, with its 
own oil tank and a cable box, together 
with interconnecting chamber. These 
parts are supported on two cast-iron 
pedestals on which the lowering and 
lifting gear is also mounted. This 
makes a self-contained unit and facili- 
tates extensions or rearrangement of 
the gear. The removable portion con- 

















Fig. 2—Oil tank and switch lowered on 
bogie for removal 


sists of a double oil circuit breaker with 
two operating solenoids together with 
hand-operating levers for emergency 
control, two trip coils, auxiliary 
switches for working indicating lamps, 
ete., and a set of isolating plug sockets 
for connecting to the fixed portion. The 
breaker is carried on each side on main 
lifting nuts which travel on vertical 
main screws which are mounted on each 
pedestal, ball thrust bearings being pro- 
vided at the bottom. These screws are 
coupled together by worm and worm- 
wheel mechanism with chain and 
sprocket drive to a motor. The latter 
is controlled by means of a reversing 
switch mounted on one of the side 
pedestals. 

The complete removable portion of 
the unit can be lowered on to a bogie, 
Fig. 2, for removal. In a like manner 
the oil tank can be removed without 
disturbing the remainder of the breaker. 
When the breaker is disengaged, the 
live chambers are automatically 
screened by means of hinged caps which 
move over the holes through which the 
plugs have passed. 

Where potential transformers are re- 
quired, they are mounted in a separate 
oil tank provided with isolating plugs. 
The transformers, together with their 
high-tension fuses and limiting resist- 
ances, are suspended in a chamber from 
the top casting in a similar way to the 
breaker mechanism. Lowering arrange- 
ments on the lines of those described 
for the main breaker are provided, so 
that it is possible first to isolate the 
transformer and then by continued low- 
ering to remove the tank for inspection 
of fuses and resistances. The potential 
transformer can be isolated without 
making the main circuit dead, and 
shutters automatically close over the 
live terminals when the transformer is 
withdrawn. The current transformers 
can be either oil immersed or com- 
pound filled as required. 

The tank is provided with heavy 
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welded steel separators between phases, 
and the whole of the inside is lined with 
insulating material. A gasket between 
the top plate and the tank prevents the 
emission of oil during operation. An 
oil and gas separator is provided with 
suitable baffles and valves so arranged 
that the gases are allowed to escape, 
but the oil is returned to the tank for 
further use after the pressure has sub- 
sided. The gases pass through a vent 
chamber, which is automatically coupled 
to a chamber on the fixed structure 
when the switch is plugged in. The 
gases can be led out to the atmosphere 
separately for each unit or made to dis- 
charge into a common pipe system. 

Several 33,000-volt units have been 
installed locally, and a number of 
11,000-volt units are now being erected. 
These units, which have been spe- 
cifically designed for large power sta- 
tions, have heavy breaking capacity and 
are especially suitable for duplicate 
busbar systems and remote electrical 
operation. The sizes at present made 
have a range up to 2,000 ampere, 11,000 
volts and 750 ampere 33,000 volts. 


Foss Hydrogen and Gas 
Burner 


The illustration herewith shows the 
installation of a burner recently de- 
veloped for burning natural, artificial 
or hydrogen gas. 

The burner consists of three parts, 
the mixing chamber A, the hub B and 
the receiver C. The mixing chamber A 
is made in one piece with the air-inlet 
holes cored in the castings. The re- 
ceiver C is placed through the front 
wall of the boiler and is fitted with a 
slide D that is closed when the burner 

















View of burner installation 


is off. As all the excess air entering 
the furnace has to pass through the 
receiver C, it is thoroughly mixed with 
the gas before the point of ignition is 
reached, and it is claimed that this 
greatly facilitates the controlling of 
the furnace temperature. 

The burner can be used with practic- 
ally any gas pressure from 3 oz. up, 
the orifice at the tip of the feed pipe 
being changed to meet the different re- 
quirements. The sizes of the burners 
as designated by the feed-pipe size, 
range from 3 to 4 in. The burners are 
manufactured by the Bakersfield Iron 
Works, Bakersfield, California. 
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All Bids for Muscle Shoals Will Probably 
Be Rejected Pending Creation of 
Congressional Committee 


Committee Considers Southern Power Companies Bid and 
New Offer of Union Carbide Co. 


S THE Senate Committee on Agri- 
culture approaches the end of its 
hearings on the disposition of Muscle 
Shoals, the indications are that it will 
recommend rejection of all bids now 
pending and possibly report a resolu- 
tion calling for creation of a joint com- 
mittee of Congress to study the subject 
more closely, probably clothed with 
power to negotiate a lease. 

The bid of the Southern power com- 
panies, as laid before the House Mili- 
tary Affairs Committee, was explained 
to the Senate committee by E. A. Yates, 
general manager of the Alabama Power 
Co., with which is associated in the 
offer the Tennessee Electric Power Co. 
and the Memphis Power & Light Co. 
The amended or supplemental offer of 
the Union Carbide Co. was explained by 
Leonard H. Davis and other witnesses. 

Mr. Yates asserted that the power 

companies offered $2,000,000 a year 
for a lease of the hydro-electric devel- 
opment for 50 years under the Federal 
Water Power Act, the electricity above 
requirements for fertilizer production 
to be distributed through a superpower 
system. The companies offer to pur- 
case outright the steam.plant at nitrate 
plant No. 2 for $4,500,000 or to lease it 
at 4 per cent annual interest on this 
sum. They offer to pay 4 per cent 
interest on all units in excess of the 
eight which may be installed, figuring 
a possible total of 18, with the develop- 
ment of 600,000 hp. The government 
would build dam No. 3 and lease it at 
4 per cent interest on the cost, or the 
companies would build the dam, paying 
two-thirds, the government to pay the 
remaining third because of navigation 
advantages. The companies would de- 
liver 100,000 hp. for the fertilizer plant 
at cost and 40,000 additional, on de- 
mand, at rates to be fixed by the Fed- 
eral Power Commission. The com- 
panies would organize a fertilizer 
company with $5,000,000 capital and 
give $1,000,000 as a research fund. 
They would lease nitrate plant No. 1 
and maintain nitrate plant No. 2 in 
a stand-by condition for the production 
of explosives in the event of war. This 
oifer, Mr. Yates said, would bring a 
return of $140,000,000 to the govern- 
ment in 50 years. 

The Union Carbide Co., in its new 
offer, guarantees to produce Urea, a 

w fertilizer which it was said rivaled 
Chilian nitrate in plant food value. 





This bid, Mr. Davis and other witnesses 
said, was the most favorable to the gov- 
ernment of any presented. It would 
produce a revenue of $120,000,000 to 
the government in 50 years, it was 
stated, without further expense to the 
government. The proposal of the 
Union Carbide Co. is for a 50-year 
lease of the hydro-electric plant at dam 
No. 2 at fixed rentals of $750,000 an- 
nually for the first six years, $1,500,000 
for the next four years and $2,150,000 
per year thereafter plus additions for 
each additional unit installed, making 
a total of $100,500,000 in 50 years with 
all 18 units installed; also to lease the 
steam plant at nitrate plant No. 2 at 
$200,000 a year and the right to lease 
the hydro-electric plant at dam No. 3 
when built, on terms to be fixed by 
the Federal Power Commission. The 
bidder would reserve 50,000 hp. for fer- 
tilizer development at nitrate plant No. 
2 and a like amount at nitrate No. 1. 
It would lease nitrate plant No. 2 at 
$150,000 a year for 50 years and nitrate 
plant No. 1 at $25,000 a year, pay a 
royalty on stone from Waco quarry and 
share profits on fertilizer sales. 


SENATORS WANT ACTION 


Demand was made on the floor of the 
Senate on May 14 by Senators Shields, 
Democrat, of Tennessee, and Heflin, 
Democrat, of Alabama, for a vote at 
this session of Congress on a measure 
to develop Muscle Shoals. 

Chairman Norris of the Agriculture 
Committee, which has the question un- 
der consideration, replied that he fa- 
vored a vote at this session, and said 
no effort was being made to prevent 
one. 

Senator Norris told the Senate that 
his bill providing for government own- 
ership and operation had the approval 
of most members of the committee. 

When the report of the committee is 
submitted, the Nebraska Senator said, 
it will contain information showing that 
the possibilities of Muscle Shoals have 
never been reclized. 

Senator McKellar, Democrat, Tennes- 
see, joined in the request for a quick 
settlement of the issue, while Senator 
Reed, Democrat, of Missouri, spoke 
against the Henry Ford offer, declaring 
the Detroit manufacturer should be re- 
garded as a shrewd business man and 
his contract considered solely as a busi- 
ness proposition. 


Senator Heflin asserted there was a 
combined effort on the part of the 
power companies to prevent Mr. Ford 
from obtaining Muscle Shoals and that 
Mr. Ford was entitled to know whether 
he would get the property. 

Chairman Norris replied that he had 
seen no evidence of such a combination 
and announced that he favored con- 
cluding the hearings quickly. 


Power Dams Will Still Be 
Under Power Commission 


The Rivers and Harbors Committee 
of the House of Representatives has 
agreed to eliminate from its bill the 
section that would have prohibited the 
issuance of a permit for the construc- 
tion of power dams in navigable rivers 
or their tributaries until the Chief of 
Engineers has full information upon 
which to base a general plan for the 
most effective improvement of the river 
or system of rivers, both for navigation 
and power development. 

The action of the committee followed 
an appearance before it of O. C. Mer- 
rill, the executive secretary of the Fed- 
eral Power Commission, who contended 
that this section would take the real 
jurisdictional water powers out of the 
hands of the Federal Power Commis- 
sion and vest them in the War Depart- 
ment. 


Close Vote on Los Angeles 
Power Bond Issue 


Complete unofficial returns on the 
$21,000,000 bond issue for the Bureau 
of Power and Light of the City of Los 
Angeles, voted on at the May 6 election, 
give the poll as 104,224 in favor of the 
issue and 55,757 as opposed to it. Asa 
two-thirds majority was necessary, the 
bonds lost by the narrow margin of 
2,430 votes. The bond issue was for 
financing extensions and betterments 
to the municipal distribution system in 
Los Angeles during three years. 

The Power Bureau is preparing to 
resubmit the $21,000,000 bond issue at 
an August election by means of initi- 
ative petition. If this cannot be legally 
done then, under the city charter, the 
issue cannot be resubmitted until two 
days after the general election in No- 
vember, 1924, so that the Power Bureau 
must wait until the city primaries in 
May, 1925, or call a special election 
at an expense of $100,000, which it is 
doubtful if it will do. It is reported 


that as another means out of its diffi- 
culties the Bureau will seek to have 
legislation passed which will reduce the 
vote necessary to pass bond issues for 
revenue-producing utilities to a major- 
ity vote only instead of two-thirds. 
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Joint Action by Canada and the 
United States on St. Lawrence 


Waterways Project Assured 


Lake and River Levels to Be Considered—Canadian 
Committee Appointed 


ECRETARY HUGHES has made 

public the correspondence between 
the State Department and the British 
Ambassador in regard to the develop- 
ment of the St. Lawrence River be- 
tween Montreal and Lake Ontario for 
navigation and the development of 
water power. 

Secretary Hughes says, after an- 
nouncing the members of the commit- 
tee: “While regretting that the 
Canadian government does not desire 
that the committee for the two govern- 
ments shall meet in joint conferences, 
at least at the outset, to prepare in- 
structions for the enlarged Joint Engi- 
neering Board and to consider the 
broader aspects of the projects for the 
proposed development of the St. Law- 
rence waterway, this government would 
be grateful if you would inform the 
Canadian government that the National 
Committee for the United States will 
be prepared at all times to meet in 
conference with the Canadian Commit- 
tee in the event that circumstances 
should develop which in the view of the 
Canadian government would cause it to 
appear that joint conference by the two 
committees or by representatives of 
the committees might be desirable for 
the consideration of any questions aris- 
ing in connection with the project. 

“This government is also pleased to 
note the acceptance by the government 
of Canada of the proposal of this gov- 
ernment that there shall be included in 
the first instructions to the Joint Engi- 
neering Board the two fundamental 
questions, whether the scheme for the 
improvement of the St. Lawrence River 
waterway which the Engineering Board 
submitted in its report of June 24, 1921, 
is practicable and whether the estimates 


of the costs of the project made by 
the Board require revision, and to agree 
to the suggestion made by the Domin- 
ion government that among other mat-. 
ters the enlarged Board shall be 
directed to inquire into the extent to 
which water levels in the St. Lawrence 
River at and below Montreal, as well 
as the river and lake levels generally, 
will be affected by the execution of 
the project.” 

The British Ambassador’s reply on 
May 8 entirely concurred in the view 
that instructions drafted by the tech- 
nical officers would be subject to the 
Canadian Advisory Committee. This 
committee has been constituted under 
the chairmanship of the Hon. George 
P. Graham, Minister of Railways and 
Canals, and includes among its mem- 
bers: Hon. Walter Edward Foster, of 
St. John, New Brunswick; Sir Clifford 
Sifton, of Toronto Canada; Dr. Wilford 
Laurier McDougald, Montreal; Major 
General John William Stewart, of Van- 
cover, B. C.; Hon. Adelard Turgeon, of 
Quebec; Thomas Ahearn, of Ottawa; 
Beaudry Leman, chief engineer of 
Montreal; Edward D. Martin, of 
Winnipeg. The American Commission 
will begin preliminary inquiry June 13. 


Valmont, Colorado, Station 
Delays Opening 


On account of delayed machinery the 
first unit of the new $12,000,000 Val- 
mont station of the Public Service Co. 
of Colorado will not, as was expected, 
be ready for service on July 1. It is 
thought that it will not be ready for 
operation before fall. The installa- 


tion includes a coal-pulverizing plant. 

















Committee in Charge of the National Convention of the N.A.S.E. which will be 
held in Grand Rapids, Mich. Sept. 8-I2 


Back row, left to right—O. J. Dykman, hotels; Wm. H. Yeomans, secretary; H. W. 
Johnson, entertainment. Bottom row, left to right—F. J. Gleason, booths; George J. 
Burliss, chairman; Jack Chalmers, treasurer; Wm. Gormley, hotels. 
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Canada Will Use British 
and Welsh Coal 


British coal producers are making 
a big effort to break into the St. Law- 
rence market this year, and have al- 
ready forced down the price of Ameri- 
can anthracite by $1.75 per ton. Al- 
ready, orders for 300,000 tons of Welsh 
and Scotch coal have been booked. 

British coal operators are said to be 
looking to the Canadian market, be- 
cause they believe the Ruhr will soon 
be producing coal in large quantities. 
Shipping companies are offering low 
rates on coal to the St. Lawrence, as 
westbound ships carry little general 
cargo, according to the Christan 
Science Monitor. 


Senate Committee Favorable 
to Great Falls Project 


While much of the time during the 
consideration of the development of the 
Potomac by the District of Columbia 
Committee of the House of Representa- 
tives, has been taken up with abstract 
discussions of the relative merits of 
public and private ownership, a pre- 
ponderance of the evidence is to the 
effect that the resources of the stream 
should be utilized. O. C. Merrill, the 
executive secretary of the Federal 
Power Commission, told the committee 
that it is wholly practicable to devise a 
plan that will be mutually advantageous 
to the Potomac Electric Power Co. and 
to the public. 

The position of the local-utility com- 
pany, which has a large investment in 
a steam plant, is that it favors the de- 
velopment if a saving can be effected. 
Doubt is expressed, however, as to this 
being possible when it is considered 
that a very large steam capacity would 
have to be held in stand-by for use 
during the dry season. 

Col. William Kelly, the chief engi- 
neer of the Federal Power Commission, 
pointed out that the development at 
Chain Bridge is especially attractive 
as a peak power proposition. His re- 
vision of Major Tyler’s estimate for 
the Chain Bridge portion of the de- 
velopment indicates that it now can be 
built at a cost 12 per cent less than the 
original figures. 

Sentiment among the members of the 
committee is more favorable than ever 
before toward the development, al- 
though there is sharp difference of 
opinion as to whether it should be un- 
dertaken by the federal government or 
by private enterprise. Colonel Kelly 
testified that private interests are 
ready to undertake the work. 

At the request of the committee the 
Attorney General submitted an opinion 
that there would be no legal obstacle 
to the development of the project by the 
government. The government has a 
right, he pointed out, to condemn the 
land necessary for the project. Some 
fear had been expressed by proponents 
of the project that the ownership of 
riparian rights by the Potomac Electric 
Power Co. might block any form of de- 
velopment which did not meet its ap- 
proval.. 

Some opponents of public ownershin 
see no objection to the development of 
this project by the federal government. 
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British Engineers Given 
Farewell Dinner 


A farewell dinner was tendered the 
British engineers, G. C. Usher, F. H. 
Rosencrantz, R. A. Chattock, G. G. Bell, 
A. J. T. Taylor, J. H. Millen, David 
Wilson and E. H. Cockshott, who have 
been visiting power plants in this coun- 
try as the guests of the International 
Combustion Engineering Corp., by 
George E. Learnard, president of the 
Internationd® Combustion Engineering 
Corp. at the Biltmore on May 9. 


Boiler and Pressure Vessel 
Inspectors Program 


The National Board of Boiler and 
Pressure Vessel Inspectors will have 
at its meeting to be held in Cleveland, 
Ohio, May 27-29, a program of gen- 
eral interest on Wednesday as follows: 

Address by Jos. F. Scott, of the New 
Jersey License and Steam Boiler In- 
spection Bureau; address by Fred R. 
Low, president of the A.S.M.E. and 
editor of Power whose subject is “The 
Necessity of Uniform Enforcement of 
Boiler Code and Interpretations”; ad- 
dress by John A. Stevens, chairman, 
Boiler Code Committee, A.S.M.E.; ad- 
dress, Dr. D. S. Jacobus, member of 
Boiler Code Committee, “Advisability 
of Conference Committee Making Care- 
ful Study of Interpretations and Re- 
visions While in the Making’’; address, 
Wm. H. Furman, Chief Inspector of 
Boilers, N. Y. State, “The Advantage of 
Interchange of Inspectors and Uniform 
Stamping to a State Department”; ad- 
dress, Charles E. Gorton, chairman, 
American Uniform Boiler Law Society, 
“Uniform Boiler Laws and the Neces- 
sity of Uniform Application.” 


Chicago Sanitary District 
Defends Its Position 


George F. Barrett, counsel for the 
Chicago Sanitary District, told the 
House Rivers and Harbors Committee 
that an “American interpretation” 
should be applied to the 1910 boundary 
waters treaty with Canada. He favored 
legislation to divert 10,000 sec.-ft. of 
water from Lake Michigan into the 
Illinois River. 

“I take the position,” he said, “that 
as far as Canada and England are con- 
cerned they cannot question the diver- 
sion of 10,000 sec.-ft. in any way, not 
for power purposes, navigation or for 
any other purposes. Their govern- 
ments having agreed to this diversion, 
they are estopped from complaining.” 

He contended that the United States 
had absolute right over such a diver- 
sion and it was now merely an internal 
question of the use of the water. 

The witness traced at length the 
steps taken by Chicago in developing 
its sanitary district to “prove that 
whatever was done was perfectly con- 
sistent with the directions of Congress,” 
adding that he wanted to refute “the 
charge made against us in the Canadian 
press of acting as robbers.” 

Mr. Barrett said even the proposed 
diversion for sewage purposes was of 
econdary consideration, the 10,000 sec.- 
ft. of water being necessary “to make 

the Mississippi a great river able to 
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carry the commerce of fifty years from 
now, when New Orleans and Chicago 
will be two more New Yorks.” 


Program of A.I.E.E. Annual 
Convention 


The annual convention of the A.I.E.E. 
will be held at the Edgewater Beach 
Hotel, 5300 Sheridan Road, Chicago, 
Tll., June 23-27. Program of papers of 
interest to Power readers will be: 

Wednesday, June 25 — “Automatic 
Stations for A-C. and D-C. Networks,” 
by C. W. Place, General Electric Co.; 
“The Cleveland Heights Substation of 
the Cleveland Electric Illuminating 
Company,” by H. L. Wallau, Cleveland 
Electric Co.; “Automatic Substations 
for Supplying 1,500-volts D-C to Su- 
burban Railways,” by C. A. Butcher, 
Westinghouse Electric & Mfg. Co.; 
“Automatic Motor-Generator Equip- 
ments on Edison Service of the Indian- 
apolis Light & Heat Co.,” by Herman 
Bany, General Electric Co.; “Operating 
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Experience with Automatic Equipment 
on an Edison System,” F. D. Wyatt, 
Union Gas & Electric Co.; “Auto- 
matically Controlled Hydro-Electric 
Generating Stations,” by R. J. Wensley, 
Westinghouse Electric & Mfg. Co.; 
“Standards of the A.LE.E. — Brief 
Presentation for Discussion of Certain 
Sections of the Proposed Revised 
A.LE.E. Standards,” by chairmen of 
working committees as listed. “Stand- 
ards for Transformers, Induction Regu- 
lators and Reactors,” by John D. 
Bowles; “Standards for Synchronous 
Converters,” by John C. Parker; 
“Standards for Industrial Control Ap- 
paratus,” by H. D. James; “Standard 
for Electric Are Welding Apparatus,” 
by F. M. Farmer; “Standards for Insu- 
lators,” by R. E. Argersinger. 
Thursday, June 26—“Design, Installa- 
tion and Operation of Current-Limiting 
Reactors,” by H. O. Stephens and F. H. 
Kierstead, General Electric Co. 
Friday, June 27—“Flashing Charac- 
teristics of Series and Compound 
Motors,” by R. E. Ferris, Westing- 
house Electric & Mfg. Co.; “The 35,000 
kw. Frequency Converter for Hell Gate 
Station,” by O. E. Shirley, General 
Electric Co.; “A New Type of Single- 
Phase Motor,” by S. R. Bergman. 
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American Society for Testing 
Materials Program 


At the twenty-seventh annual meet- 
ing of the American Society for Testing 
Materials to be held at Chalfonte-Had- 
don Hall, Atlantic City, June 24-27, 
the papers of interest to readers will be: 

“Report of Committee D-2 on Petro- 
leum Products and Lubricants”; “A 
Method for Determining the Oxidation 
Value of Lubricating Oils,” by T. S. 
Sligh, Jr.; “Sludging Tests for Trans- 
former Oils,” by E. A. Snyer. 


Engineering Students Will 
Get Scholarships 


Engineering students are again en- 
titled to receive university scholarships 
from the University of the State of 
New York, according to a letter received 
recently by Dean Charles H. Snow of 
the College of Engineering of New 
York University from Dr. Augustus S. 
Downing, Assistant State Commissioner 
of Education. Engineering students 
formerly were entitled to receive State 
scholarships, but a law was passed sev- 
eral years ago withdrawing this privi- 
lege because such students were pre- 
paring for a profession, practitioners 
of which must be registered. An 
amendment to the State Education law 
now restores this right to engineering 
students. 
| ‘Water-Power Projects. | 

Elwha River Development. — The 
Northwestern Power & Manufacturing 
Co., of Port Angeles, Wash., has ap- 
plied for a preliminary permit to con- 
struct a diversion dam in the Elwha 
River. The company plans to carry 
the water through a canal 34 miles to 
a power house a short distance above 
the head of the pool for an existing 
plant. It is estimated that 20,000 hp. 
can be developed in addition to the 10,- 
000 hp. capacity of the existing plant. 

The Northwestern company some 

time ago made application for a small 
project on the Lyre River at the outlet 
of Lake Crescent. This was denied be- 
cause the Federal Power Commission 
does not want to give the company a 
monopoly on two streams in the same 
region as long as the Elwha River has 
developable resources. The power re- 
sources of the northern end of the 
Olympic peninsula are limited. Be- 
cause of the prospect offered there for 
the development of pulp and paper 
manufacture, it is believed to be in the 
public interest to conserve all the power 
that can be developed there. 


Susquehanna River Project—A much 
greater amount of power is available 
in the Susquehanna River above Harris- 
burg than had been estimated, a report 
made by Stone & Webster reveals. The 
examination was made by Frank M. 
Waring, of Tyron, Pa. The Federal 
Power Commission has authorized the 
issuance of a license to him covering 
this project. It had been assumed that 
only 20,000 hp. could be developed, but 
the detailed study made by Stone & 
Webster indicates that 50,000 hp. is 
available. 

The report shows, however, that the 
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project works will be jeopardized if a 
bridge about to be constructed near-by 
under an act of Congress is built with- 
out sinking the foundations of the piers 
below the proposed tailrace excavation. 
It is estimated that such a change in 
the plans for the bridge would add only 
$5,000 to its cost, but should it become 
necessary to lower the foundations 
after the bridge is constructed, the 
operation will be an expensive one. The 
Federal Power Commission is without 
authority to require such changes in 
plans, but has taken up the matter with 
the Corps of Engineers in the hope 
that an arrangement for the change 
can be effected. 











Society Affairs 





The Engineers’ Club of Philadelphia 
will hold a dinner meeting on May 23, 
at which the topic for discussion will be 
“The Engineer in Government.” The 
club will on this occasion entertain the 
members of the American Engineering 
Council. 


The American Society for Testing 
Materials will hold a joint session sym- 
posium with the A.S.M.E. at the 
A.S.M.E. spring meeting, Cleveland 
Hotel, Cleveland, Ohio, May 29. The 
subject of the symposium will be 
“Effect of Temperature Upon the Prop- 
erties of Metals.” 


The Providence Engineering Society 
will hold a joint meeting of the sections 
of the A.I.E.E. and the A.S.M.E. on 
May 27. “Pulverized Fuel in a Power 
Plant” will be the topic of the evening 
and W. C. Sade, of the United Electric 
Railways Co., and E. H. Couch, of the 
Narragansett Electric Light Co., will 
be the speakers. The Manchester street 
power station of the Narragansett 
Electric Light Co. will be open for in- 
spection at 4 p.m. 


The Northeastern District of the 
A.I.E.E. will hold a two-day meeting, 
June 5-6, at Worcester, Mass. Papers 
of interest to Power readers will be: 
“Windmill Generator Plants,” by F. C. 
Doughman, Westinghouse Electric & 
Manufacturing Co.; address by Presi- 
dent H. J. Ryan; “Short Circuits of 
Alternating-Current Generators,” by 
C. M. Laffoon, Westinghouse Electric 
& Manufacturing Co.; “Torque Pulsa- 
tions in Single-Phase Motors,” by P. L. 
Alger and A, L, Kimball, General Elec- 
tric Co. 


The St. Louis Section of the A.S.M.E. 
will hold its May 23 meeting at the 
American Annex Hotel. The subject 
of the evening will be “Modern Power 
Plants.” E. H. Tenney, of the Union 
Electric Light & Power Co., will be 
the speaker. Seven members will par- 
ticipate in the discussion and will give 
ten-minute talks on the following sub- 
jects: “Higher Steam Pressures and Heat 
Cycles,” Prof. E. L. Ohle; “Boilers,” by 
Walter Seigerist; “Stokers, Furnaces, 
Economizers and Reheaters,” by F. J. 
McDevitt; “Turbines,” by R. H. Thach; 
“Auxiliaries and Heat Balance,” by F. 
H. Schubert; “Water Treatment,” by 
V. J. Azbe; “Coal and Ash Handling 
Machinery,” J. J. Fasmer. 
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Coming Conventions 


American Association of Engineers. 
C. E. Drayer, 63 East Adams S&t., 
Chicago, Ill Annual meeting at 
San Francisco, June 11-13. 

American Boiler Manufacturers’ As- 
sociation. H. N. Covell, 191 Dike- 
man St., Brooklyn, N. Y. Annual 
meeting at the “Homestead,” Hot 
Springs, Va. June 9-11. 

American Order of Steam Engineers. 
W. S. Wetzler, 753 North 44th St., 
Philadelphia, Pa. Annual meeting 
at Moose Hall, 1314 North Broad 
St., Philadelphia, Pa., June 9-13. 

American Society of Heating and 
Ventilating Engineers, F.C. Hough- 
ten, 29 West 39th St., New York 
City. Semi-annual meeting at 
Kansas City, Mo., June 10-12. 

American Society of Mechanical En- 
gineers, Calvin W. Rice, 29 West 
39th St., New York City. Spring 
—e at Cleveland, Ohio, May 
26-29. 

American Society of Refrigerating 
Engineers, W. H. Ross, 35 War- 
ren St., New York City. Annual 
——s at Cleveland, Ohio, May 
27-29. 

American Water Works Association. 
J. M. Diven, 153 West 71st St., New 
York City. Annual convention at 
New York City, May 19-21. 

Canadian Association of Sationary 
Engineers. Gordon C. Keith, 51 
Wellington St., West Toronto, Ont. 
Annual meeting, St. Thomas, Ont., 
June 24-26. 

Electric Power Club. S. N. Clarkson, 
Keith Bldg., Cleveland, Ohio. 
Meeting at Seaview Golf Club, 
Absecon, N. J., May 26-29. 

International Rallway Fuel Associa- 
tion. Je Hutchinson, 6000 
Michigan Ave., Chicago. Annual 
convention at Hotel Sherman, Chi- 
cago, Ill., May 26-29. 

Master Boiler Makers Association. 
H. D. Vought, 26 Cortlandt St., 
New York City. Meeting at Chi- 
cago, May 20-23, 1924. 

National Association of Stationary 
Engineers, Fred W. Raven, 417 
South Dearborn St., Chicago, IIl. 
Annual convention and exhibition 
at Hotel Pantlind, Grand Rapids, 
Mich., Sept. 8-13. Annual conven- 
tions and exhibitions of the state 
associations are scheduled as fol- 
lows: Illinois Association at Rock- 
ford, Ill., June 4-6. L. G. Schlemm, 
8054 South Ninth St., Springfield, 
Ill. New Jersey Association at 
Newark, June 6-8. Joseph P. Flynn, 
612 Franklin St., Elizabeth, N. J 
Iowa Association at Sioux City, 
June 10-14. Abner Davis, 16 Wa- 
terhouse Block, Cedar Rapids, 
Iowa. New York State at Niagara 
Falls, June 13-14. William Adel- 
yotte, Shredded Wheat Co., Nia- 
gara Falls. Ohio Association at 
Akron, June 19-21. T. S. Garrett, 
2622 fast Second St., Dayton, 
Ohio. Connecticut Association at 
Bridgeport. June 27-28. George 
F. Klopfer, 30 East Pearl St., New 
Haven, Conn. 

National Board of Boiler and Pres- 
sure Vessel Inspectors, CC. O. 
Myers, 502 Comstock Bldg., Co- 
lumbus, Ohio. Annual meeting at 
Cleveland Hotel, Cleveland, Ohio, 
May 26-29. 

National District Heating Associa- 
tion, D. L. Gaskill, 112 West Fourth 
St., Greenville, Ohio. Annual conven- 
tion at New York City, June 10-12. 

National Electric Light Association, 
M. H. Aylesworth, 29 West 39th St. 
New York City. Annual conven- 
tion at Atlantic City, Young's 
Million - Dollar Pier, May 19 - 24. 

National Fire Protection Association. 
F. H. Wentworth, 40 Central St., 
Boston, Mass. Annual meeting, 
Atlantic City, N. J., May 13-15. 

Smoke Prevention Association. Frank 
A. Chambers, 111 North Dearborn 
St., Chicago, Ill. Eighteenth an- 
nual convention at Hotel Statler, 
Buffalo, N. Y., June 3-5. 

Stoker. Manufacturers Association. 
x A. Sacchi, Westinghouse Elec. 
& Manufacturing Co., Philadelphia, 
Pa. Annual meeting at Edgewater 
Beach Hotel, Chicago, Ill., June 2-4, 

World Power Conference. O. C. Mer- 
rill, Federal Power Commission, 
Washington, D. C. British Empire 
Exhibition, Wembley, London, June 
30-July 12. 








2 Personal Mention 


Howard C. Parmelee, for the last 
seven years editor of Chemical and 
Metallurgical Engineering, a McGraw- 
Hill publication, was elected president 
of the American Electrochemical So- 
ciety at its recent meeting in Phila- 
delphia. 


Frank Martin, for many years con- 
nected with the sales department of 
Jenkins Brothers and well known to en- 
gineers throughout the country, has re- 
signed and has accepted a position as 
manager of sales of the vacuum-cleaner 
department of the Spencer Turbine 
Cleaner Co., 101 Park Ave., New York, 
im. 3 














_ Obituary | | 





Harris T. Heath, for fourteen years 
connected with the Philadelphia office 
of Jenkins Bros., died of pneumonia on 
May 4. Mr. Heath had a slight stroke 
last winter and was away from busi- 
ness in consequence, for some time. He 
was in his 66th year. 








Business Notes 


> 








The Industrial Works, Bay City, 
Mich., announces that Fred J. Mershon, 
formerly in the Bay City office, has now 
taken charge of the Detroit office 
located in the Book Building. 


The Garlock Packing Co., Palmyra, 
N. Y., to secure larger quarters, has 
removed its Chicago district sales office 
and warehouse to 600 West Jackson 
Boulevard, corner of Jefferson St. 


The Edward Valve & Manufacturing 
Co., East Chicago, Ill., announces the 
appointment of the Dunbar Engineer- 
ing Co., 50 Church St., New York City, 
as its representative in the New York 
district. 


Jenkins Bros., 80 White St., New 
York City, announces that Wilbur A. 
Swain, formerly sales representative 
for the western part of New York 
State, has now been assigned to the 
New York office. 


Hagan Corporation, combustion and 
chemical engineers, have removed their 
main office from the Chamber of Com- 
merce Building, to the Bowman Build- 
ing, Third and Ross Sts., Pittsburgh, 
Pa. This move has been made in order 
to secure larger offices for the better 
carrying on of their business. 


The H. M. Byllesby & Co., at a meet- 
ing of the board of directors on May 6, 
elected Arthur S. Huey chairman of 
the board and John J. O’Brien presi- 
dent, to succeed the late Col. H. M. 
Byllesby. Robert J. Graf and Henry C. 
Cummins were appointed vice-presi- 
dents. The same men were elected to 
fill the same offices in the Standard Gas 
& Electric Co. and the Northern States 
Power Co. with the exception that 
Albert S. Cummins is to serve as vice- 
president in the latter companies instead 
of Henry C. Cummins, who holds office 
in the H, M. Byllesby Co. 














May 20, 1924 


The Westinghouse Electric & Manu- 
facturing Co., is celebrating on May 20 
because of the fact that in 1884 on 
May 20 George Westinghouse first in- 
terested himself in electricity by em- 
ploying his first engineer to conduct 
electrical experiments for him. This 
man was William Stanley, who invented 
the alternating-current transformer. 
Shallenberger, Wurts, Mershon and 
Tesla were also famous engineers who 
developed in this company. 








Trade Catalogs 








Starters—Condit Electric Manufac- 
turing Co., South Boston, Mass. Leaflet 
describing Type N-4 push-button con- 
trol starter, equipped with thermal 
relays. 


Shovels, Steam—The McMyler-Inter- 
state Co., Cleveland, Ohio. Bulletin 61 
tells about the outstanding features of 
the No. 2 steam shovel of 3 cu.yd. ca- 
pacity with crawler threads or tractor 
wheels. 


Tramrail—The Cleveland Crane & 
Engineering Co. Wickliffe, Ohio. Cata- 
log No. 3 describes this system of hoist- 
ing and conveying loads for use in 
warehouses or where heavy loads are to 
be transported. 


Gate, Blast—W. S. Rockwell Co., 50 
Church St., New York City. Bulletin 
No. 258 is a well-illustrated presenta- 
tion of the merits of this airtight blast 
gate for oil, gas, coal and coke fur- 
naces, boilers, etc. 


Boilers, Cross Drum— Heine Boiler 
Co., St. Louis, Mo. Bulletin No. 53 
describes the horizontally baffled and 
cross-baffled types of cross-drum boilers. 
The bulletin is well illustrated with 
photos and drawings of installations, 
general design, details of construction 
and furnace arrangements. 
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Ejectors, Air—Elliott Co., Pittsburgh, 
Pa., Catalog C2 presents a discussion 
of the development and principles un- 
derlying the air-ejector type of air 
pump. Types of Elliott-Ehrhart ejec- 
tors are shown in illustrations of in- 
stallations and detail drawings. 


Engines and Generators—Engberg’s 
Electric & Mechanical Works, St. 
Joseph, Mich. — Instruction Book No. 
401, “Engines. and Generators” contains 
many illustrations of engines and gen- 
erators as well as detailed drawings. 
Concise text and good type add to the 
attractiveness of the catalog. 


Transformers — The Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa. Special Publication No. 
1696 analyzes the factors underlying 
the performance of both current and 
voltage transformers and gives com- 
plete information for the successful ap- 
plication of these transformers to an 
electrical system. 


Compressors — Sullivan Machinery 
Co., 122 South Michigan Ave., Chicago, 
Ill. Bulletin No. 77-K describes the 
single stage WG-6 and_ two-stage 
WH-6 types of belt-driven air com- 
pressors. Bulletin No. 77-H covers the 
angle-compound power-driven air com- 
pressors, classes WJ-3, WI-E and WJ-4 
belt-driven and WN-3, WN-4 direct-con- 
nected classes. Numerous illustrations, 
drawings and tables of specifications 
are included. 


Starters, Alternating Current—Allen- 
Bradley, Milwaukee, Wis. Bulletin No. 
600 covers alternating current resist- 
ance starters; Bulletin No. 640 describes 
type H-1852 semi-automatic resistance 
starters; Bulletin No. 720 tells of type 
J-1552 cross-the-line starting switch; 
Bulletin No. 740 is about type J-3052 
automatic resistance starter. These 
bulletins are well illustrated and form 
a part of the large catalog soon to be 
published. 





Fuel Prices 











BITUMINOUS COAL 


The following table shows the trend 
of the spot steam market in various 
coals (mine run bases, f.o.b. mines): 


Market May 5, May 17, 
Coal Quoting 1924 1924 
ee New York.. $3.00 $3.00 
Smokeless...... Columbus... 2.35 2.35 
Clearfield. ...... Boston..... 2.40 2.35 
Somerset....... Boston..... 2.65 2.50 
Kanawha....... Columbus... ee 
Hocking. ....... Columbus.... 1.25 1.75 
Pittsburgh No. 8 Cleveland... 1.90 1.95 
Franklin, Ill..... Chicago.... 2.50 2.50 
Central, Ill...... Chicago.... 2.25 3.25 
Ind. 4th Vein... Chicago... . 2.50 2.50 
West Ky........ Louisville... JF 2 1.85 
S. E. Ky........ Louisville. .. 1.75 1.75 
Big Seam....... Birmingham S.ae 2.25 


FUEL OIL 

New York—May 15, light oil, tank- 
car lots, 28@34 deg., Baumé, 54c. per 
gal., 36@40 deg. 6c. per gal., f.o.b. 
Bayonne, N. J. 

St. Louis—May 6, tank-car lots, f.o.b. 
St. Louis; 24@26 deg., $1.60 per bbl.; 
26@28 deg., $1.65 per bbl.; 28@30 deg., 
$1.70 per bbl.; 32@36 deg., gas oil, 
5ic. per gal.; 38@40 deg., 6c. per gal. 

Pittsburgh—May 6, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 5%c. per 
gal.; 36@40 deg., fuel oil, 54c. per gal.; 
34 deg., neutral, 84c. per gal. 

Dallas—May 9 f.o.b. local refinery, 
26@30 deg., $1.30@$1.35 per bbl. 

Philadelphia—May 9, 28@30 deg., 
$2.415@$2.478 per bbl.; 18@22 deg., 
$2.10@$2.164; 13@16 deg., $1.785@ 
$1.848 per bbl. 

Boston—May 6, tank-car lots, f.o.b. 
heavy oil, 12@14 deg. Baumé, 4§c. per 
gal., light oil, 28@32 deg., Baumé, 6c. 
per gal. 

Cincinnati—May 13, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
54c. per gal.; 26@30 deg., 5c. per gal.; 
30@32 deg., 6c. per gal. 





New Plant Construction 
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Ariz., Prescott—The New Alamos Land ing equipment in connection with new 


& Irrigation Co., Prescott, plans for a hy- 
dro-electric plant on Lower Date Creek. 
W. T. Sawyer, president. 

Ariz., Vyilliams—The City Council con- 
siders the installation of centrifugal pump- 
ing equipment in connection with exten- 
sions and improvements in the municipal 
waterworks. Burns & McDonnell, Marsh- 
Strong Bldg., Los Angeles, Calif., engi- 
neers. 

Ariz., Yuma — Goree & Hartman plan 
for a boiler plant in connection with re- 
building of their cotton ginning works, re- 
cently destroyed by fire. W. J. Hartman, 
Calexico, Calif., heads the company. 


Ark., Mammoth Springs — The Central 
Power & Light Co., Walnut Ridge, Ark., 
has tentative plans for extensions and im- 
provements in plant of the Mammota 
Springs Light & Power Co., recently ac- 


quired. 
B. C., Vancouver — The Board of 
Trustees, Essondale Hospital, has had 


plans prepared for a steam power plant 
at the institution to cost $60,000. Walter 
Leek & Co., Vancouver, engineers. 


Calif., Colton — The Board of City 
Trustees will soon take bids for two 6-in. 
centrifugal pumps, each with capacity of 
700 g.p.m. in connection with extensions 
- ene system. Olive Phillips, city 
clerk. 

_ Calif.. Eureka — The Board of City 
Trustees plans for electric-operated pump- 





waterworks plant. C. C. Kennedy, Call 
Bldg., San Francisco, consulting engineer. 

Calif., Los Angeles— The Los Angeles 
Gas & Electric Co. is asking bids for super- 
structure work for its proposed steam elec- 
tric plant addition, to cost in excess of 
$650,000. ny 

Calif.. Napa — H. H. Thompson, city 
clerk, will ask bids at once for a centrifu- 
gal pump for the municipal water project 
at Milliken Canyon. A. Kempkey, Hobart 
Bldg., San Francisco, consulting engineer. 

Calif., Ontario—The West Ontario Cit- 
rus Association has authorized final plans 
for an ice and precooling plant for a new 
packing house, to cost $200,000. William 
Hartley, general manager. 

Calif., San Diego—The Bureau of Yards 
and Docks, Navy Department, Washington, 
D. C., will take bids until June 4, for a 
hospital at the local naval operating base, 
including (Part III) complete heating and 
steam distributing systems for buildings, 
with extension to outside steam distribut- 
ing system including trap return and 
vacuum return lines; hot water heaters; 
cast iron manhole frames and covers; 
power system, etc., as set forth in Speci- 
fication No. 4955. 

Calif.. San Diego—The Board of Public 
Works has plans under way for a sewer- 
age system at Mission Beach, to include 
three pumping stations with electric-oper- 
ated pumping equipment. F. A. Rhodes, 
city engineer. 


Calif., San Fernando—The Board of City 
Trustees plans for a pumping station in 
connection with a sewerage system and 
disposal plant. A fund of $70,000 is being 
arranged. George A. Schwabland, Spreckels 
Bldg., San Diego, Calif., consulting engineer. 

Calif., San Francisco—The Great West- 
ern Power Co., 530 Bush St., is disposinz 


of a bond issue of $2,000,000, of which 
more than one-half will be used for ex- 
tensions and improvements in hydro-elec- 


tric power plants and system. 

Calif., San Francisco — The Meyenberg 
Evaporated Milk Co., 1 Drumm St., will 
build a boiler plant at its proposed factory 
at Ripon, Calif., to cost $40,000. 


Calif., Santa Rosa — The City Council 
will soon take bids for pumping machinery 
and other mechanical equipment for the 
proposed municipal sewerage disposal plant, 
to cost $165,000. Plans are being prepared 
by Clyde F. Smith, 716 Santa Barbara 
Road, Berkeley, Calif. 


Colo., Denver—The Bureau of Reclama- 
tion will take bids unil May 31, for fur- 
nishing screw and hand-lift vertical gates 
for the North Platte project, Nebraska- 
Wyoming, as per Specification 356-D. 

Conn., Hartford — The Connecticut Co, 
State St., has started an addition to its 
electric power plant on Commerce St., and 
will install additional equipment. 

Conn., New Haven — A _ steam power 
house, 
ment will be installed 


ovens and other mechanical equip- 
baking plant 


in a 


846 


to be erected on local site by the General 
Zaking Co., 342 Madison Ave., New_York 
A general contract has been awarded to 
Tracy Brothers Co., New Haven. Esti- 
mated to cost $250,000. Francisco & 
Jacobus, 511 Fifth Ave., New York, archi- 
tects and engineers. 


D. C., Washington — The purchasing 
agent, Government Printing Office, will 


take bids until May 28 for one complete 
25-ton refrigerating plant, compressioa 
type. 

Fla., Monticello—J. A. McClellan, Monti- 
eello, and associates, have plans under 
consideration for an ice-manufacturing 
and cold storage plant. 

Fla., Pensacola—The Pure Oil Co., Pure 
Oil Bldg., Columbus, Ohio, plans for a 
pumping station at its proposed local stor- 
age and distributing plant, to cost $225,000. 

Ga., Barnesville—The Common Council 
is considering pumping equipment in con- 
nection with proposed waterworks and 
sewerage extensions, estimated to cost 
$30,000. 

Idaho, Twin Falls—The Tdaho Power Co., 
Boise, has secured a preliminary permit 
from the Federal Power Commission for a 
hydro-electric power plant on the Snake 
River, near Twin Falls, with initial ca- 
pacity of 10,000 hp. 

Til., Chieago — Roberts & Oake, Forty- 
fifth St., and South Racine Ave., Union 
Stock Yards, meat packers, plan for a re- 
frigerating plant in their packing house, at 
location noted, estimated to cost $250,006. 
The Packers Architectural & Engineering 
Co., 431 South Dearborn St., architect and 
engineer. 

Til., Lesser—The Common Council con- 
templates a pumping station in connection 
with a proposed sewerage disposal plant 
and system. McCarty & Elder, City Hall, 
Merion, IIll., engineers. 

Ind., Logansport — Swift & Co., Union 
Stock Yards, Chicago, Ill., meat packers, 
are said to be planning for a refrigerating 
plant at their proposed local packing and 
produce plant, to cost $115,000. 

Iowa, Sheldon—The Common Council is 
considering a central steam power house 
for heating service for municipal buildings, 
estimated to cost $75,000. KF. H. Kehrberg 
is a member of the committee in charge. 


Ky., Louisville— The Standard Cement 
Construction Co., Castle Hayne Road, 
Wilmington, N. C., is considering a boiler 
house at its proposed plant near Louisville, 
for manufacture of concrete culverts, etc. 
J. D. Walker, general manager. 


Ky., Morgantown—The H. Eberman Ice 
Plant plans for the purchase of a centrifu- 
gal pump with capacity of about 8,000 
g.p-h.; also, for two fuel oil engines. 


Md., Snow Hill—The Common Council 
will make investigations and estimates of 
cost for a municipal electric power plant, 
recently authorized. 


Mass., Canton—Tho Norfolk Japanneries, 
TIne., has taken out a permit to build a 
boiler plant in connection with a new local 
works, estimated to cost $80,000. 


Mich., Detroit — The Fisher Body Co., 
General Motors Bldg., manufacturer of au- 
tomobile bodies, has awarded a_ building 
contract to the J. A. Utley Co., Penobscot 
Bldg., for a steam power house at its 
works at Hastings and Piquette Sts., to 
cost $125,000, ineluding equipment. Work 
will begin soon. 


Minn., Detroit—The City Council is ask- 
ing bids until May 26 for construction of 
an addition to the municipal power plant. 
L. P. Wolff, St. Paul, Minn., consulting en- 
gineer. 

Minn., Robbinsdale — The City Council 
is considering a pumping station in con- 
nection with proposed waterworks” and 
sewerage system, to cost $100,000. Toltz, 
King & Day, Ine., 1410 Pioneer Bldg., St. 
Paul, Minn., engineer. 


Minn., Willmar—The Common Council, 
Hans Gunderson, clerk, will take bids until 
May 23, for a municipal electric power 
plant, estimated to cost $175,000. Toltz, 
King & Day, Pioneer Bldg., St. Paul, 
Minn., engineers. 

Mo., Columbia—The City Council is ar- 
ranging a fund of $175,000 for extensions, 
improvements and additional equipment in 
the municipal light and power plant. The 
work will be carried out over a period of 
months. TT. H. Rodhouse is chairman of 
the Water and Light Committee. 


Mo., Jefferson Barracks — The quarter- 
master, United States Army, will take bids 
until June 1, for oil burning equipment for 
installation at the central boiler plant for 
heating service, mess and laundry, as per 
Circular 3. 
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Mo., Kansas City—The Red Star Yeast 
& Products Co., 79 Buffalo St., Milwaukee, 
Wis., plans for a cold storage plant at its 
proposed bran¢h factory at Madison and 
Seventeenth Sts., to cost $250,000. E. R. 
Liebert, 432 Broadway, Milwaukee, archi- 
tect. 

Mo., Mountain Grove — The Common 
Council is preparing to ask bids at once 
for proposed municipal electric power plant. 
Plans are being completed by the Alexan- 
der Engineering Co., Springfield, Mo. It 
will cost about $125,000. 

Mont., Livingston—The Northern Pacific 
Railroad Co., St. Paul, Minn., plans for a 
steam power plant at its proposed engine, 
boiler and repair shops, to cost $80,000. 


Neb., Hastings— The Common Council 
has called a special election on May 27 
to vote on a proposition for a municipal 
electric plant on site near the new munici- 
pal auditorium. 

Neb., Lineoln—The Chicago, Burlington 
& Quiney Railroad Co., is planning for 
the rebuilding of its local ice-manufactur- 
ing and ice storage plant, recently 
destroyel by fire with loss of $125,000, of 
which anproximately $25,000 represents 
machinery. 

N. J., Blackwood—The Board of County 
Freeholders, Camden, will build a_ boiler 
plant at its proposed local tuberculosis 
sanitarium, estimated to cost $1,500,000. 


N. J. Keansburg—The Borough Council, 
Harold KE. Cowley, borough clerk, is taking 
bids until May 27 for two 110-kw. electric 
generators, direct connected to Diesel en- 
gines; centrifugal pumps and auxiliary 
equipment for a municipal waterworks and 
pumping station. 


N. Y., Buffalo—In connection with a pro- 
posed ice-skating rink at Main and Jeffer- 
son Sts., to be erected by a new company 
now being organized, plans are under con- 
sideration for an ice-manufacturing plant 
with capacity of 150 tons daily. The 
project will involve $375,000. Those in- 
terested include Ralph Kent, former presi- 
dent of the Buffalo Athletic Club; and 
reorge Hager, an official of the E. M. 
Hager & Sons Co., 141 Elm St. 


N. Y¥., Cohoes — The Cohoes Power & 
Light Corp. is considering the enlargement 
of its hydro-electric power plant, with the 
installation of additional equipment. 


N. Y., New York—The Fleischman Co., 
701 Washington St., manufacturer of yeast, 
plans for a boiler plant at its proposed 
factory, at Washington and Perry Sts., to 
cost $650,000. Louis T. Tierman, company 
architect. 


N. Y., New York—The Navy Purchasing 
Office, South and Whitehall Sts., has been 
authorized to ask for bids for asbestos 
copper gaskets as called for in N.S.A. 
requisition 685. 

N. Y., Syracuse—Bids will soon be asked 
by the Board of Trustees, St. Joseph’s 
Hospital, 714 McBride St., for its proposed 
power house in connection with a new in- 
stitutional building at Union Park and 
Prospect Ave., estimated to cost $600,000. 
—— & Gaggin, University Bldg., archi- 
ects. 

N. C., Bethel—The City Council is dis- 
vosing of a bond issue of $25,000 for a 
municipal light and power plant. 


N. C., Farmville—The Common Council 
will commence the immediate erection of 
an addition to the municipal electric plant. 
A general contract recently was awarded 
to R. L. Blalock, Kinston, N. C. is So 
Olson, 308 East Gordon St., consulting 
engineer. 

N. C., Leaman—R. B. Reynolds plans 
for the purchase of a number of electric 
motors, 30 and 35 hp., and 5 hp., 110- 
volt, d.e. 


N. C., Rocky Mount—The Common Coun- 
cil is disposing of a bond issue of $385,000, 
to be used for extensions and improvements 
in the municipal electric plant and water- 
works. 

N. D., Grand Forks—The City has re- 
tained Arthur L. Mullergren, Consulting 
Engineer, Gates Building, Kansas City, 
Mo., to make a complete report and esti- 
mates of cost for a municipal electric 
light and power plant for the municipal re- 
quirements and street railway system and 
to prepare plans and specifications. Bonds 
in the amount of $110,000 have been voted 
for the initial development and it is esti- 
mated that total ultimate cost will be 
$500,000. Henry O’Keefe, Jr., Mayor. 


Ohio, Philo—The Ohio Power Co. has 
awarded a general contract to the Founda- 
tion Co., New York, for an addition to its 
power plant on the Muskingum River. It 
is proposed to install two 35,000-kw. gen- 
erators and auxiliary equipment. 
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Okla., Newkirk—A proposed bond issu. 
of $150,000 for waterworks and pumping 
station has been defeated at a special elec 
tion. The project will be held in temporar: 
abeyance by the Common Council. 


Ore., Veronia—The City Council plan 
for electric-operated pumping equipment a 
the proposed sewerage disposal plani 
Bonds for $40,000, are being arranged. 


Pa., Philadelphia—The General Electri: 
Co. Witherspoon Bldg., has awarded 
general contract to the White Constructio 
Co., 95 Madison Ave., New York, for 
power plant at its West Philadelphia Works 
now being extended, to cost $150,000, wit 
equipment. 

S. C., Clinton—The Lydia Cotton Mill 
Inec., has authorized plans for the complet 
electrification of its plant, and expects 1 
ask bids for equipment in the near futur: 
Lockwood, Greene & Co., Atlanta, Ga., ar 
engineers. 

Ss. C., Conway — The Veneer Mfg. Co. 
plans for the purchase of pumping equip 
ment with capacity of 500 g.p.m., for fir 
service at its plant. W. A. Stilley, general 
manager. 

S. D., Gettysburg—The Common Counci! 
plans for electric-operated pumping equip 
ment in connection with extensions in th: 
water system. 

Tenn., MceKenzie—The McKenzie Ice Co. 
is said to have plans under advisement for 
an ice-manufacturing plant. 


Tex., Austin—The City Council has dis- 
posed of a bond issue of $650,000, to be 
used for extensions and improvements in 
the municipal electric plant system and 
waterworks station. 


Tex., Blooming Grove — The Common 
Council plans for a pumping station in 
connection with proposed waterworks and 
sewerage extensions, estimated to _ cost 
$70,000. 


Tex., El Paso—The El Paso Cotton Mills, 
Inc., recently organized, is perfecting plans 
for a steam electric power plant at its 
proposed textile mills. The entire project 
will involve $500,000. 


Tex., Houston—The Southern Construc- 
tion and Mill Supply Co. plans for the pur- 
chase of a 1,200 hp. Corliss engine; 1,500 
hp. boiler units, with auxiliary engine and 
boiler room equipment. 


Tex., Houston — The Southern Pacific 
Railroad Co., plans for a boiler plant at 
its proposed freight car repair shops in the 
Englewood section, to cost $500,000, with 
equipment. 

Tex., Lone Oak—The plant and property 
of the Lone Oak Electric Light & Power 
Co. has been taken over by new interests. 
Plans are under advisement for extensions, 
improvements and additional equipment. 


Tex., Luling—The Common Council plans 
a pumping station in connection with a 
proposed sewerage disposal works, to cost 
$45,000. Koch & Fowler, Dallas, Tex., 
engineers. 


Tex., Ranger—The Phillips Petroleum 
Co. will install an air compressor plant at 
its proposed gasoline protesting plant on 
site acquired about 14 miles from the city. 
to cost $150,000. Other power equipment 
will also be installed. 

Tex., Waco—The Board of Works plans 
for a pumping plant in connection with its 
proposed sewerage disposal wo:ks, to cost 
$350,000. The Terrell Bartlett Engineer- 
ing Co., San Antonio, Tex., has been en- 
gaged to draw plans. 


Va., Bristol—The Edmondson Power & 
Electric Co. is said to have preliminary 
plans under way for a hydro-electric power 
plant on the Holston River, to cost $150,000. 

Va., Norfolk—The Pocahontas Coal Co. 
plans for the purchase of coal-handling 
machinery and conveying equipment for a 
local plant. 

Wash., Mount Vernon—Allen R. Moore. 
Mount Vernon, and associates have made 
application to the state water department 
for permission to use waters from O’Toole. 
Cumberland and Presentin Creeks for a 
hydro-electric development, to cost $150,000 


Wash., Pullman—The City Council plans 
for centrifugal pumping equipment at its 
proposed sewerage disposal plant on site 
near South Palouse River, to cost $70,000. 
Bids will soon be called. 


W. Va., Gauley Bridge — The Gauley 
Power Co., recently organized, has _pre- 
liminary plans under advisement for two 
hydro-electric power plants on the Meadow 
River, near Gauley and Kanawha Falls. 


W. Va., Shinnston — The City Council! 
plans for pumping equipment in connection 
with extensions and improvements in water- 
works and sewerage systems, Steel storage 
tanks will be installed, 














